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ABSTRACT
An overall method for sampling the marsh ecosystem and for 
determining the effects of an insecticide on non-target aquatic organism 
populations was developed and evaluated. The experimental design 
employed was very efficient; the intense (580) sampling over a long 
period of time allowed for the detection of very minute differences 
between treated and untreated populations of aquatic organisms.
Methoprene applied at rates recommended for mosquito control 
caused statistically significant differences in certain non-target 
populations when treated and untreated populations were compared.
Six aerial applications of methoprene over an 18 month period signi­
ficantly reduced 12 non-target populations. Populations of four non­
target aquatic organisms were significantly increased after exposure 
to the methoprene treatments. Other aquatic non-target populations 
showed no significant (P> 0.01) differences when treated and untreated 
populations were compared. Methoprene seems to be harsher on members 
of non-target populations than has previously been reported, however, 
no information on the recovery of such populations after cessation of 
treatments was collected.
A checklist of aquatic organisms occurring in a Louisiana 
intermediate marsh based on an 18 month sampling period has been 
established. In conjunction with the checklist, seasonal distribution
I
2data, habitat preference and relative abundance data of aquatic organisms 
in a Louisiana intermediate marsh has been established.
The practicality and efficiency of the overall method used 
in this study has been demonstrated. The information supplied by 
this study forms a base for future investigations of a similar 
nature. This information allows future workers to determine when 
the aquatic populations are present, the abundance of them, and the 
number of samples needed to detect a given LSD.
INTRODUCTION
The development of resistance to organo-phosphate compounds 
by various mosquito species has necessitated the use of alternative 
control methods. One such method is the use of insect growth regula­
tors (IGR). These compounds inhibit insect development or growth and 
have been named insect juvenile hormones, juvenile hormone mimics and 
insect developmental inhibitors in the literature.
In Louisiana, large areas of marsh are contained within the 
boundaries of the states organized mosquito control districts (MCD). 
Should Louisiana MCD's begin using IGR's to control mosquitoes, these 
compounds will be applied to large areas of marsh habitat. Therefore, 
there is a definite need to study the ecological impact of such compounds 
upon populations of nontarget aquatic organisms prior to their 
operational use.
The present study was conducted to determine the impact of 
the insect growth regulator methoprene (isopropyl (2E, 4E)-ll-methoxy- 
3,7,ll-trimethyl-2,4~dodecadienoate) on nontarget aquatic organism 
populations in Louisiana marsh habitats. The study was undertaken 
with a fourfold objective: (1) to determine what species of nontarget
aquatic arthropods exist in Louisiana intermediate marsh; (2) to 
determine the seasonal distribution and habitat preference of these 
nontarget aquatic organisms; (3) to determine the impact of exposure 
to methoprene on them; and (4) to develop and evaluate an overall
3
4technique of measuring the ecological impact of an IGR on nontarget 
aquatic organism populations.
REVIEW OF THE LITERATURE
General
The term insect growth regulator refers to a group of 
chemicals that are capable of inhibiting insect development or 
growth. According to Chamberlain (1975) these are natural bio­
chemicals or chemicals applied exogeneously that cause morphological 
and physiological changes during the growth or development of insects. 
Further, this group includes juvenile hormones, juvenile hormone 
mimics, insect developmental inhibitors and other types of compounds 
which inhibit growth (Chamberlain, 1975; Steelman et al. 1975),
Schaefer and Wilder (1972) proposed the term insect developmental 
inhibitor to describe chemicals having biological activity that 
mimic naturally occurring insect juvenile hormones. Insect growth 
regulator is now the generally accepted term and includes all chemicals 
capable of inhibiting insect growth. Staal (1975) reviewed the mode 
of action of insect growth regulators.
Early work - Mosquitoes
Lewallen (1964) reported that the application of 0.1 to 1.0 
ppm of farnesol to fourth instar larvae of Culex pipiens quinquefasciatus 
Say extended the normal larval period by one day. However, treatments 
with 10.0 ppm of farnesol gave 80 to 100% mortality in 24 h. Farnesol
5
also had toxic effects on mosquito pupae. He stated that these acute 
responses were not insect growth regulator effects, even though 
smaller doses had extended the length of the larval cycle. Spielman 
and Williams (1966) reported on the lethal effects of a synthetic 
juvenile hormone on Aedes aegypti (Linnaeus) larvae that was produced 
by the treatment of ethanolic solutions of farnesoic acid with hydrogen 
chloride. One hundred percent inhibition of emergence was obtained 
when fourth instar mosquito larvae were exposed to 3.0 mg of the 
synthetic hormone in 200.0 ml of water. They noted that the males that 
did emerge after treatment failed to accomplish the 180° rotation 
that occurred in untreated males.
Mosquitoes - Susceptibility Studies and Practical Control
Jakob and Schoof (1971) tested 12 experimental compounds 
supplied by Zoecon Corporation against larvae of A. aegypti. Anopheles 
a 1 himanna Wiedemann, Anopheles stephensi Liston and C, |>. quinquefasciatus. 
Several of the compounds tested caused at least 95% reduction in 
adult emergence of one or more of the species tested. C. £. 
quinquefasciatus was the most susceptible species tested. They stated 
that although all of the compounds tested inhibited adult emergence, 
there was no prolongation of the larval cycle or direct toxicity to 
the larvae.
Sacher (1971) reported that pre-pupae of A. aegypti treated 
with MON-0585 (2,6-di-5,butyl-4-(d,d-dimethyl benzyl) phenol) died 
in a characteristic compact, stalky, unmelanized form. In time
7exposure experiments he showed that fourth instar larvae were the
i
most sensitive, having 927. of the test population affected after 
exposure to 1.0 ppm for 1 hr. Wheeler and Thebault (1971) tested 
a crude synthetic hormone (Calbiochem) which prevented maturation 
of fourth instar £. p.. quinquefasciatus at concentrations of 0.02 
mg/ml water.
Seven of nine compounds tested by Jakob (1972) caused at 
least 957. inhibition of emergence of one or more mosquito species 
treated with concentrations of 0.1 ppm or less.
Lewis and Christenson (1972) obtained 100% control of 
fourth instar C. p_. quinquefasciatus with concentrations as low 
as 0.003 ppm of the juvenile hormone analogue Ent. 70357 ((E)-4- 
(6,7-epoxy-3,7-dimethyl-2-non-3nyl)oxy)-l,2-(methylenedioxy) benzene).
Schafer and Wilder (1972) proposed the term "insect 
developmental inhibitor" to describe compounds which displayed 
biological activity that mimiced natural insect juvenile hormones.
In laboratory and field evaluations of these compounds, they 
demonstrated considerable differences in the sensitivity of larvae of 
different ages within the fourth larval instar to given compounds.
They obtained 100% mortality of C. £. quinquefasciatus with methoprene 
at rates as low as 0.01 ppm. "A high degree of activity" was obtained 
on Aedes nigromaculis (Ludlow) larvae at 0.00001 ppm in laboratory 
tests. C. £. quinquefasciatus larvae were sensitive to methoprene
8in the late fourth instar. Treatment of all instars with 17. methoprene 
for 2 h resulted in 100% mortality. The compound gave "encouraging 
results" against A. nigromaculis at a rate of 140 gm/ha in the field.
Steelman and Schilling (1972) obtained 100% control of 
Psorophora colutnbiae Dyar and Knab in rice fields using Monsanto 
0585 at 2.0 ppm. They reported that synthetic hormone compounds 
affected a greater number of insect species than previously published 
results of laboratory results had indicated.
The effectiveness of incorporating methoprene in polyurethane 
foam for the control of Culex pipiens Linnaeus was demonstrated 
by Dunn and Strong (1973). Using a 3% methoprene polyurethane 
wafer they obtained 100% control of C. pipiens 53 days after a 
single application. Such slow release polymers overcame the short 
residual problem that had been encountered with low dosages of methoprene.
Schaefer and Wilder (1973) reported that 20 successive generations 
of C. j>. quinquefasciatus larvae treated with 0.003 ppm of methoprene 
demonstrated no change in susceptibility. One hundred percent inhibition 
of emergence was obtained against Aedes melanimon (L) with concentrations 
as low as 0.0004 ppm in laboratory tests. Aedes taeniorhynchus (Weidemann) 
was 100 times more tolerant than A. melanimon while A. aegypti was 40 
times more tolerant than A. taeniorhynchus. Methoprene caused 1007, 
mortality to field populations of nigromaculis at concentrations as 
low as 14 gm/ha.
9Hsieh and Steelman (1974) tested the toxicological response 
of 12 mosquito species to five compounds which inhibited insect 
development. They reported that methoprene caused the following 
morphogenetic effects: (1) fully formed dead adults with hard
darkened cuticles; (2) dead larval-pupal and pupal-adult intermediates 
and (3) abnormal adults. Considering all species of mosquitoes tested, 
methoprene killed 74% as pupae, 19% as larvae, 2% as intermediates 
and 2% as abnormal adults. Aedes sollicitans (Walker), C. tarsalis. 
Psorophora farox (Humboldt) and £. varices (Coquillett) were the most 
susceptible of the species tested to methoprene while A, aegypti was 
the least susceptible of the species tested. No generalizations 
concerning comparative susceptibility of genera could be made based 
on this study.
Dunn et al. (1974) tested three different formulations of 
methoprene against fourth instar larvae of Anopheles freeborni Aitken and 
.£• tarsalis in California rice fields. On the first day after treatment 
with 112 gm/ha An. freeborni was significantly reduced (100% mortality) 
by the microencapsulated slow release formulation and a charcoal formu­
lation. They reported that diapause in female An. freeborni adults 
treated with methoprene could be terminated by both contact and 
ingestion exposure.
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Extensive aerial application of methoprene (slow release 
formulation) resulted in complete control of A. nigromaculis larvae 
in irrigated pastures and alfalfa fields (Lewallen and Ramke, 1974).
Schaefer et al. (1974b) demonstrated the operational 
feasibility of methoprene for the control of A. nigromaculis and A. 
melanimon larvae in irrigated pastures at rates of 224 and 28 gm/ha.
No methoprene was detected on pasture grass 9 days after treatment.
Mulla and Darsazeh (1975a) evaluated the effectiveness of 
methoprene against P. columbiae in irrigated pastures in the desert 
region of southern California. In two tests, methoprene at 28 gm/ha 
caused 100% emergence inhibition. The bulk of the mortality occurred 
during the pupal stage. Ambient temperature during the tests reached 
43°C which indicated that methoprene was capable of controlling 
mosquitoes in exceedingly warm climates.
In a second study Mulla and Darwazeh (1975b) tested the 
efficacy and longevity of methoprene against C. tarsalis and Culiseta 
inornata (Williston) in the laboratory and under field conditions.
Their results indicated that methoprene was short-lived under high 
temperatures, however, one formulation gave 1007» inhibition of emergence 
of both species eight days after treatment.
Rathburn and Boike (1975) reported that when A. taeniorhynchus 
and Culex nigripalpus Theobald larvae were continuously exposed to 
methoprene, A. taeniorhynchus was considerably more susceptible than
1. L
C. nigripalpus. In small field plot tests, methoprene caused 1007, 
inhibition of emergence to A. taeniorhynchus at 22 gm/ha.
Steelman et al. (1975) obtained 1007, of P. columbiae with 
methoprene in rice fields at 28 gm/ha. They reported that when 
larvae were treated as late third or early fourth instars faster 
kill was obtained than when larvae were treated as first, second 
or early third instars.
Reports of mosquito species susceptibility to insect growth 
regulators vary greatly. Differences may be attributed to testing 
procedures, different strains of mosquitoes, larval instars, larval 
ages, rearing temperatures, water types, food, light and formulations 
used (Rathburn and Boike, 1975),
Methoprene
Methoprene (isopropyl (2E, 4E)-ll-methoxy-3,7,11-trimethyl- 
2,4-dodecadienoate) insect growth regulator was developed by the 
Zoecon Corporation of Palo Alto, California. The chemical has also 
been known as Altosid®-, ZR-515 arid Ent. No. 70460.
Methoprene is available as technical material, SR-10, SR-lOP, 
and granular formulations. The SR-10 formulation is a liquid suspension 
of polymer methoprene particles with an average diameter of one micron. 
The technical material is encapsulated in an amide polymeric matrix and 
the formulation is 10% AI by weight of 102.78 gm/1 E.C. The slow 
release formulation was developed specifically for mosquito control.
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Chemical and Physical Properties
Isopropyl (2E, 4E)-ll-methoxy-3,7,11-trimethyl-2,4- 
dodecadienoate
Empirical Formula: 
Molecular Weight: 
Physical State: 
Specific Gravity: 
Solubility:
Vapor Pressure:
310
Amber liquid (technical material)
0.9261 g/m at 20°C
Soluble in organic solvents 
Water solubility: 1,39 ppm
2.37 x 10"5 mmHg at 25°C 
1.60 x 10“^ mmHg at 40°C
Toxicology
Acute Oral LD^q
Skin and Eye Irri­
tation
Acute Dermal LD^q :
Acute Aerosol Inha­
lation LCijq.
90-Day Subacute Oral
Teratogenicity:
Acute Fish Toxicity:
Rat (male & female) - Greater 
than 34,6000 mg/kg 
Dog - Greater than 5,000 mg/kg
Rabbit - Non-irritating
Rabbit - Greater than 3,500 mg/kg 
Rat - Greater than 210 mg/liter
Rat and Dog - No effect at 550 ppm
Rat - No teratogenic effects at 
1000 mg/kg
Static studies - TL 
Blue gill 
Trout
Channel catfish
50
- 4.62 ppm
- 3.30 ppm 
- 100.00 ppm
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Insects On Which Activity Has Been Obtained
Almond moth
(Cadra cautella)
Cattle louse
(Bovicola bovis) 
Cigarette beetle
(Lasioderma serricorne) 
Corn planthopper
(Peregrinus maidis)
Face fly
(Musca autumnalis)
Green rice leafhopper
(Nephotettix cincticeps) 
Hemlock Looper
(Lambodina fiscellaria) 
Horn fly
(Haematobia irritans) 
House fly
(Musca domestica) 
Imported fire ant
(Solenopsis spp.)
Indian meal moth
(Plodia interpunctella)
Lesser grain borer
(Rhyzopertha dominica) 
Mediterranean flour moth 
(Anagasta Kuehniella) 
Merchant grain beetle
(Oryzaephilus mereator) 
Midges
(Tanypus grodhansi) 
(Chironomus stigmaterus) 
Omnivorous leaf roller
(Platynota stultana)
Red flour beetle
(Tribolium castaneum) 
Saw-toothed grain beetle
(Oryzaephilus surinamensis) 
Small brown plant hopper
(Laodelphax striatellus) 
Stable fly
(Stomoxys calcitrans)
Scale insects
White flies
Methoprene In The Environment
In a series of tests, Schaefer and Wilder (1972) showed that 
raw sewerage had a detrimental effect upon the efficacy of methoprene. 
Mortality to C. £. quinquefasciatus was 997, in tap water treated with 
0.001 ppm of methoprene but only 5% in unboiled sewer water treated at 
the same rate. The authors concluded that microbial degradation can be 
an important factor in the performance of such materials.
Coombes and Meisch (1973) tested three formulations of 
methoprene in four water types and reported that when the 10% flowable
14
formulation was tested in polluted water it was 10X less effective 
than in spring, tap or rice field water.
Schaefer and Dupras (1973) demonstrated that the biological, 
activity of methoprene was affected by sunlight, temperature, and 
microbial action. When methoprene was exposed to direct summer 
sunlight at concentrations of 0.1 ppm only 13°L of the initial 
concentration was present after 4 h and only 2 % after 8 h; none 
was detectable at 24 h. Temperature also had a deleterious effect, 
however, the authors concluded that sunlight was more important in 
the breakdown of the material. In laboratory tests, the material 
tended to move to the surface over a 30 min. period of time. In 
field water the half life of methoprene was ca 2 h; after 24 h no 
residues could be detected by chemical analysis,
Schaefer et al. (1974a) showed that in water filled ponds, 
lined with polyurethane sheeting and covered with commerical nursery 
sod, methoprene tended to "plate out" along the sides and bottom.
This data was borne out both in bioassay and chemical testing. The
authors stated that the size of the particles in the formulation caused
this "plating out" effect.
Mulla and Darwazeh (1975b) demonstrated in field tests 
that methoprene was short-lived under high temperatures. They
speculated that this was due to rapid release from the capsules
or fast degradation of the released compound.
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Schooley et al. (1975) stated that the metalbolism 
of methoprene by micro-organisms was extensive and more rapid than 
the competing photo initiated decomposition. No degradation was 
detected in sterile 0.5 ppm solutions of 987o pure methoprene held 
over 4 wks at 20°C in the dark. However, a 59% degradation of 
methoprene occurred in a 9 day interval in which sterility was lost.
The relative importance of these two principal modes of degradation 
in water would depend on other environmental factors.
Quistad et al. (1975) reported that methoprene was susceptible 
to photolytic decomposition under environmental conditions. They 
concluded that the rapid degradation of methoprene and the multiplicity 
of photolytic products indicated the extreme photo-degradahility 
in the natural environment.
Non-targets
Sacher (1971) was the first to report on the effects of 
a juvenile hormone compound used for mosquito control on non-target 
organisms. He reported that MON-0585 was practically inactive against 
nontarget organisms which included the adult pea aphid, Acryrthosiphon 
pisum (Harris); western corn rootworm larvae, Diabrotica virgifera 
LeConte; Mexican bean beetle larvae, Epilachna varivestis Mulsant; 
house fly larvae and adults Musca domestica Linneaus; southern armyworm 
larvae Spodoptera (= Prodenia) eridania (Cramer); and the strawberry 
spidermite adult Tetranychus atlanticus McGregor = (tnrkestani U & N),
16
none of which have even been reported to occur in the aquatic habitat 
of mosquito larvae.
The first reported study to test the effects of an insect 
growth regulator against non-target organisms in the field was conducted 
by Steelman and Schilling (1972). They collected the following non-target 
aquatic insects from rice field plots that had been treated with 
Monsanto 0585: Berosus striatus (Say), Hydrophilus triangularis
(Say), Tropisternus lateralis (F) adult Hydrophilidae; Acilius sp.,
Thermonectus basilaris (Harris) and Thermonectus sp., adult Dytiscidae; 
Lissorhoptrus oryzophilus Kuschel, adult Curculionidae; Belostoma spp., 
adult Betoslomatidae; Trichocorixa sp., adult Corixidae; Notonecta sp., 
adult Notonectidae; and Hydrophilidae and Dytiscidae larvae. Their 
data showed that Dytiscidae larvae were significantly (P 0.01) reduced 
in treated plots when compared to the untreated population. They 
found no statistically significant difference between the populations 
of adult Thermonectus sp., L. oryzophilus, B. striatus, Trichocorixa 
sp., Notonecta sp., T. lateralis and Hydrophilidae larvae in the 
treated and untreated plots.
Miura and Takahashi (1973) studied the acute short term 
toxicity of methoprene against several non-target aquatic organisms.
In laboratory tests (1-3 days duration) they reported that the known 
mosquito predators Triopo longicaudatus LeConte, Notonecta unifasciata 
Guerin, Corisella decolor (Uhler) and Laccophilus sp. showed a high 
degree of tolerance when compared to Aedes nigromaculis larvae.
1.7
When late instar Brachvdeutera argentala (Walker), Chironomus 
stigmaterus Say and Pericoma sp. larvae were exposed to 0.01 to 0.1 
ppm concentrations of methoprene, 50% or more of the pupae failed to 
emerge. In pond and irrigated pasture studies no adverse effects on 
non-targets were observed with the exception of aquatic fly larvae.
It must be noted, however, that in no case did any single field 
test run more than three days.
Dunn et al. (1974) observed "no lethal effects" on late 
third instar larvae of Hydrophilus triangularis when the larvae were 
treated with methoprene with a 1.0 ppm dosage after 2 days.
Miura and Takahas hi (1974) reported "no adverse effects" 
on N. unifasciata and Gambusia affinis (Baird and Girard) populations 
after they had been treated with methoprene at a rate of 112 gm/ha.
They stated that the rates of methoprene used for mosquito control 
were probably safe to use on the pasture community since chironomids 
were the only non-target organisms that were adversely effected.
Schaefer et al. (1974b) observed "no toxic effects" on 
nontarget organisms associated with pasture habitats after they had 
been treated with methoprene. They used a formulation that had a 
charcoal base material of wide particle range impregnated with 20% 
methoprene coated with a UV screen and antioxidant. When ponds were 
treated at rates of 112 and 224 gm/ha "no adverse effects" were observed 
on the following taxa: Totatoria, Asplaneha sp.; Crustacea, Gladocera
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(Daphnia and Morina spp.); Eucopepoda (Cyclops and Diatamus spp.); 
Conchostroca (Eulimnodia sp.) and Podocopa fCypricerus sp.); Insecta,
Ephemeroptera (Callibaetis sp.), Diptera fGoeldichironomous holoprasinus 
Goldi) and Coleoptera (T. lateralis. _H. triangularis. Physa and Lvmnoca 
snails, and Paidosa spiders.
Takahashi and Miura (1975) studied the effects of methoprene 
on the mosquito fish Gambusia affinis (Baird and Girard) following 
five applications at a rate of 336 gm/ha over a five month period.
They concluded that the rates of methoprene used did not affect 
G. affinis population growth.
Steelman et al. (1975) collected several non-target insect 
species from rice field plots that had been treated with methoprene 
at rates of 0.5 to 2.0 ppm. They reported that no statistically 
significant difference (P<0.05) was detected between the treated 
and untreated populations of Notonecta sp. (adults or immatures), 
corixids (adults or immatures) and Thermonectus sp. (adults).
Exposure to methoprene caused a highly significant (P<0.01) 
reduction in the Tropisternus spp. adult population and in popu­
lations of immature Libellulidae. They also demonstrated a signi­
ficant negative correlation (P<0.05) between baetid immatures and 
Tropisternus sp. adults. The study showed that as the numbers of 
Tropisternus sp, adults were reduced in the treated plots, an increase in 
the number of baetid immatures occurred. They emphasized the need for
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long term evaluation of effects of insect growth regulators since the 
effects of methoprene on Tropisternus sp. larval populations were not 
evident until the adult stage of the insect had been reached.
Norland and Mulla (1975) in a three month study measured 
the changes in biomass and abundance of several non-target aquatic 
organisms that had been treated with methoprene in an emulsifiable 
concentrate formulation. A 0.1 ppm concentration was applied every 
five days to experimental ponds which measured 30 m . The treatment 
caused a 2X reduction in the chironomid larvae population. Callibaetis 
pacificus Seemann was eliminated from the treated ponds during the 
colder months, but rising water temperatures reduced the impact of 
the compound on the population. Cyprimatus sp populations (a major 
prey component) were not affected by the treatment, however, Laccophilus 
sp. larvae populations (a major predator) were eliminated from the 
treated ponds. A second group of predators, odonata naids, were not 
affected by the treatments.
Chamberlain (1975) reviewed the use of IGRS in medical and 
veterinary entomology. They are currently being tested and used in 
the control of midges (Mulla et al. 1974), stable flies (Wright et al. 
1973; Wright 1974); house flies (Wright et al. 1973, 1974; Morgan et 
al. 1975); horn flies (Harris et al. 1973); face flies (Miller and 
Ubel, 1974); lice (Chamberlain and Hopkins, 1971); triatomids 
(Patterson, 1973) and black flies (Cumming and McKage, 1973).
MATERIALS AND METHODS
Location and Description of the Study Site
This study was conducted in Cameron Parish, Louisiana, 
which is located in the southwest corner of the state. The parish 
contains ca 41,666 hectares of fresh to salt marsh.
Two 20.23 ha (50 ac) experimental plots were located ca
3.2 km northeast of Grand Chenier, La. just north of the Mermentau
River (Fig. 1). Each plot was marked by an iron fence post in the 
center and at each corner. Water depths fluctuated throughout the 
year although there was no movement of water between the plots. Water
depths in the plots varied on a south to north elevation gradient,
the southern end the shallower, the northern end the deeper. This 
was substantiated by the vegetative types identified from these areas.
The control plot water depth ranged from 3.81-25.40 cm (13.30 cm avg.) 
for the grassy habitat and 6.35-29.21 cm (17.80 cm avg.) for the open 
habitat. The water depth in the treated plot ranged from 5.08-24.40 cm 
(12.47) cm avg.) for the grassy habitat and 5.08-27.94 cm (16.84 cm avg.)
for the open habitat (Table 8).
A vegetative transect through the treated and control plot
and salinity determinations made during the study showed the site to
be intermediate marsh (Chabreck, 1972) (Table 1). Salinity values 
ranged from 1.7-3.5 ppt with an average of 2.6 ppt in the treated and 
control plots.
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Figure 1. Aerial photograph of test site ca 3.2 km 
northeast of Grand Chenier, Louisiana.
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Table 1. Alphabetical list of predominant plant species found in the 
Louisiana marsh study site in October 1975.
Scientific Name Common Name
Alternanthera ohiloxeroides Criseb. Alligator weed
Bacopa monniere (L.) Pennell Water hyssop
Cynodon dactvlon (L.) Pers. Bermuda grass
Cyperus erythrorhizos Muhl. Sweetrush
Echinochloa walteri (Pursh) Ash Walter's millet
Eleocharis sp. Spikerush
Juncus roemerianus Scheele Black rush
Paspalum vaginatum Swartz Salt joint-grass
Phragmites communis Trin. Roseau cane
Polygonum sp. Smartweed
Sagittaria graminae Michaux. Arrowhead
Sagittaria falcata Pursh. Arrowhead
Scirpus olneyi Gray Three-cornered grass
Scirpus robustus Pursh. Leafy three-square
Scirpus validus Vahl Softstem bulrush
Setaria geniculata (Lam.) Beauv. Foxtail grass
Spartina patens (Aiton) Muhl. Wiregrass
Zizaniopsis miliaceae (Michx.) Doll & Aschers Giant cutgrass
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Treatments
The treated plot received aerial applications of methoprene
on the following dates: June 11, September 20, 1974; January 21, April
17, June 13 and September 15, 1975. The material was applied at a rate
of 0.77 liter/ha (28 gm Al/ha) by a Cessna Ag Wagon aircraft flying at
190 kph equipped with a twin boom spray system employing six D-4 nozzles.
Applications were made in the early morning or late evening when wind
speed was less than 12.8 kph (8 mph) and prevailing from the south-
southeast. Applications were applied at an altitude of ca 6,1 m (20
ft) utilizing 18.3 m (60 ft) swaths. The aircraft pump system was
2
calibrated to deliver 853 kg/cm (60 psi). All treatment swaths were 
flagged by ground personnel.
Aquatic Sampler and Sample Technique
An aquatic sampler was composed of 0.3175 cm (1/8 in) sheet
3 3
metal that was constructed into a 28.317 dm (ft ) cube which was open 
at both ends. The bottom rim was sharpened to facilitate cutting 
through the vegetation. A 1.27 cm piece of angle iron was placed 
around the top edge to provide strength. A 1.27 cm piece of angle 
iron was welded to the outside of each side of the cube ca 7.62 cm 
from the bottom edge so the sampler could be pushed into the soil to 
a uniform depth for each sample collected.
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Samples were collected at ca 2 wk intervals throughout the 
2 218 month study. Ten 0.09 m (1 ft ) samples were taken randomly from 
as near to the center of the plots as conditions allowed. The ten 
samples consisted of five taken in open water containing little or no 
emergent vegetation and five taken in grassy areas (areas having 
abundant emergent vegetation).
Samples were taken by randomly placing the sampler into 
the marsh to a depth of 7.62 cm. The water depth was measured inside 
the sampler and the vegetation within the sample pulled up and washed in 
the sample water. The top 2.54 cm of debris and mud was then agitated 
to facilitate collection of benthic organisms. The water was 
immediately removed from the sampler by means of a rectangular one 
liter can and filtered through a standard DeVac bag (100 mesh). The 
resulting mass of debris and organisms was placed in 95% ethyl 
alcohol in 1.1 liter (1 pt) mason jars and transported to the labora­
tory. Additionally, water and soil temperature and pH were measured 
at the site for each collection date (Table 9).
Laboratory Processing
The sample mass was removed from the 95% alcohol and 
placed in a square of nylon bridal veil (75 mesh) and placed under 
warm running water to remove excess alcohol and dirt from the sample.
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A concentrated salt solution was prepared by placing rock salt into 
hot water from the tap. The mass was placed in a 1.1 liter mason 
jar and the salt solution was poured over the top. The resulting 
suspension was stirred for 45-60 sec and left to settle. The aquatic 
organisms floated to the surface; the leaf debris sank to the bottom.
The organisms were then removed from the surface and placed in beakers 
containing fresh water. The process was repeated several times for 
each sample by simply re-agitating the settled material and allowing 
it to settle. After the last agitation-separation cycle, the salt 
water was carefully decanted and the remaining debris placed in a 
shallow cookie sheet (30 x 25 x 1.7 cm) to which salt water was added.
The debris was then examined for organisms that remained. These were 
added to the fresh water beakers.
The fresh water containing the organisms was poured into a 
12 x 10 x 2.5 cm glass dish and examined under a hi-intensity lamp.
By placing the dish alternately on a black background, then a white 
background, organisms were easily picked from the dish.
The organisms collected from each sample were placed in 
labeled vials containing 95% alcohol and stored for identification. 
Identifications were made with the aid of a Bausch and Lamb stereo 
dissecting microscope equipped with a 2X adapter lens. The organisms were 
identified to the lowest taxon possible. Identification was made by
reference to published keys and, after identification, the specimen 
was compared to those housed in the Louisiana State University 
Department of Entomology Insect Collection. Several specimens were 
compared to those identified by specialists of the Insect Identifi­
cation and Beneficial Insect Introduction Institute of the United 
States Department of Agriculture. In all cases the taxa listed in 
Table 2 were the lowest taxonomic level at which I felt confident. 
Several keys were used in these determinations: Brooks 1959; Chace
et al. 1959; Clench 1959; Day 1973; Eddy 1974; Edmunds 1959; Fleming 
1969; Gloyd and Wright 1959; Gonsoulin 1973abc; Hungerford 1959;
James 1959; Leech and Chandler 1976; Leech and Sanderson 1959; Penn 
1959; Pennak 1953; Pritchard and Smith 1973; Scott 1973; Tressler 1959; 
Usinger 1973; Wilson 1958; Wirth and Stone 1973; Young 1954.
A Sargent-Welch pH meter Model PBL was used to determine pH. 
Salinity was measured by using a set of hydrometers to determine 
specific gravity.
Statistical Analysis
The statistical design used in this study was a 29 x 2 x 
2 factorial with 5 random samples per treatment combination in a 
completely randomized design. Data were statistically analyzed 
by computer and analysis of variance were obtained with respect 
to the following: date, area (control vs treated); subarea (grassy
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vs open) and all possible interactions. A standard transformation 
( V  X+l ) was performed on the data to facilitate analysis. Correlation 
coefficients were also computed among all variables. Mean numbers 
were expressed in actual numbers rather than transformed means.
RESULTS AND DISCUSSION
Organisms Collected
Table 2 contains the list of aquatic organisms collected 
from the study site during the 18 month collections period. To my 
knowledge, no checklist of the aquatic insects that occur in 
Louisiana intermediate marshes previously existed. Heretofore, 
only checklists of given taxonomic groups have been published for 
Louisiana,
Seasonal distribution information
Specimens were identified, counted, and their numbers and 
life stages (adult or immature) recorded. From these data seasonal 
distribution information was obtained. Table 3 shows the occurrence 
of organisms that were collected sporadically during the 18 month 
study. These organisms were not used in the statistical analysis of 
the data.
Those data statistically analyzed and shown not to be 
significantly (P>0.05) reduced by exposure to the methoprene treat­
ments, were, therefore, used to provide seasonal distribution and 
habitat preference data.
Since these populations (Table 4) were not significantly 
(P>0,05) reduced, both the control and treatment data were combined 
to give the date means. Table 5 contains similar information for
28
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Table 2. Checklist of aquatic organisms collected in a Louisiana 
intermediate marsh May 14, 1974 - October 26, 1979.
PHYLUM ARTHROPODA
Class Crustacea - crustaceans
Subclass Brachiopoda - phyllopods 
Order Cladocera - water fleas 
unidentified cladoceran 
Subclass Copepoda - copepods 
Unidentified copepod 
Subclass Malacostraca
Order Amphipoda - sand hoppers 
Family Talitridae - scuds
Hyalella azteca (Saussure) (adults and young)
Order Decapoda - shrimp and crayfish 
Family Astacidae - crawfish
Cambarellus sp. (adults and young)
Procambarus clarki (Girard) (adults and young) 
Family Palaemonidae - freshwater prawns
Palaemonetes paludosus (Gibbs) (adults and young) 
Order Xsopoda - aquatic sowbugs 
Family Asillidae
Asellus sp. (adults)
B. thynis (Richardson)
Order Mysidacea - opossum shrimp 
Family Mysidae
Taphromysis louisianae (Banner) (adults and young) 
Subclass Ostracoda - seed shrimp 
Order Podocopa
unidentified podocopa 
Class Insecta - insects
Order Coleoptera - beetles
Family Curculionidae - weevils 
Lixellus sp. (adults)
Lixellus schwarzi (adults)
Lissorhoptrus spp. (adults and larvae)
Onvchvlis nigrirostris (Boheman) (adults) 
Curculionid larvae 
Family Dytiscidae - predaceous diving beetles 
Acilius sp. (larvae)
Liodessus affinis (Say) (adults)
Uvaris lacustris (Say) adults)
Neobidessus pullus (LeConte) (adults)
Bidessine (larvae)
Celina angustata Aube (adults)
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Table 2 Continued.
Copelatus caelatipennis Aube (adults)
Cybister fimbriolatus (Say) (adults and larvae) 
Hygrotus acaroides (LeConte) (adults)
Hygrotus nubilus (LeConte) (adults)
Hygrotus spp. (larvae)
Hydroporous sp. (adults and larvae)
Hydrovatus cuspidatus (Kunze) (adults) 
Hydrovatus sp. (larvae)
Laccophilus proxitnus Say (adults)
Laccophilus sp. (larvae)
Thermonectes ornaticollus Aube (adults) 
Thermonectes basillaris Harris (adults) 
Thermonectes sp. (larvae)
Family Hydraenidae - moss beetles 
Ochthebius sp. (adults)
Family Hydrophilidae - water scavenger beetles 
Anacaena sp. (larvae)
Berosus exiguus (Say) (adults)
Berosus infuscatus LeConte (adults)
Berosus spp. (larvae)
Cercyon spp. #1 & #2 (adults and larvae) 
Enochrus blatchlevi (Fall) (adults)
Enochrus hamiltoni (Ham) (adults)
Enochrus ochroceus (Melscheimer) (adults) 
Enochrus spp. (larvae)
■- Helophorous sp. (adults)
Hydrochus sp. (adults)
Paracymus sp. (larvae)
Tropisternus blatchleyi D'Orchymont 
Tropisternus collaris striolatus (LeConte)
Tropisternus lateralis (Fabricius)
Tropisternus spp. (larvae)
Family Noteridae - burrowing water beetles 
Colpius inflatus LeConte (adults)
Hydrocanthus sp. Say (adults)
Pronoterus semipunctatus (LeConte) (adults) 
Suphisellus sp. (adults)
Noterid larvae 
Order Collembola - spring tails 
Family Isotomidae
Isotomurus palustris (Muller)
Order Diptera - flies
Family Chironomidae - midges (larvae)
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Table 2 Continued.
Family Culcidae - mosquitoes 
Anopheles sp. (larvae)
Culex salinarius Coquillett (larvae)
Family Dolichopodidae - long-legged flies (larvae)
Family Ephydridae - dance flies 
Brachydeutera sp. (larvae)
Notophila sp. (larvae)
Parydra sp. (larvae)
Family Heleidae - biting midges (larvae)
Family Muscidae - muscid flies (larvae)
Family Psychodidae - mothflies 
Psychoda sp. (larvae)
Family Stratiomyidae - soldier flies 
Eulalia sp. (larvae)
Family Syrphidae - flower flies (larvae)
Family Tabanidae - horse and deer flies (larvae)
Family Tipulidae - crane flies (larvae)
Order Ephemeroptera - may flies 
Family Baetidae 
Family Caenidae
Caenis sp. (nymphs)
Callibaetis sp. (nymphs)
Order Hemiptera
Family Belostomidae - giant water bugs 
Belostoma lutarium (Stal) (adults)
Belostoma testaceum (Leidy) (adults)
Belostoma spp. (nymphs)
Family Corixidae - water boatman
Trichocorixa louisianae Jaczewaski (adults and nymphs)
Family Hebridae - velvet water bugs 
Hebrus consolidus Uhler (adults)
Family Mesoveliidae - water treaders
Mesovelia mulsanti bisignata Jaczewski (adults and nymphs) 
Family Naucoridae - creeping water bugs
Pelocoris femoratus (Palisot de Beauvois) (adults and nymphs) 
Family Nepidae - water scorpions
Ranatra australis Hungerford (adults and nymphs)
Family Notonectidae - backswimmers 
Buenoa omani Truxal (adults)
Buenoa scimitra Bare (adults)
Buenoa spp. (nymphs)
Notonecta undulata Say (adults)
Notonecta sp. (nymphs)
Family Saldidae - shore bugs
Micrancanthia husseyi Drake and Chapman (adults)
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Table 2 Continued,
Family Veliidae - ripple bugs
Microvelia pulcheila Westwood (adults)
Order Odonata - dragon and damselflies 
Family Aeschnidae - darners 
Anax sp, (nymphs)
Family Libellulidae - common skimmers 
Belonia sp. (nymphs)
Libellula sp. (nymphs)
Pachydiplax sp. (nymphs)
Family Coenagrionidae - damselflies 
Enallagma sp. (nymphs)
PHYLUM CHORDATA
Class Osteichthyes - bony fishes 
Order Cypriniformes - minnows
Family Atherinidae - silver sides
Menidia audens Hay - Mississippi silverside (fry)
Family Cyprinidae - minnows
Cyprinus carpio Linnaeus - carp (fry)
Family Cyprinodontidae - killifish
Cyprinodon variegatus Lacepede - Sheephead minnow (fry) 
Family Poeciliidae - topminnows
Gambusia affinis (Baird and Girard - mosquitofish (adults 
and fry)
Heterandria formosa Agassiz - least killifish (adults 
and fry)
Order Semianotiformes - gars and pikes 
Family Lepisosteidae - gars 
Lepisosteus sp. (fry)
PHYLUM MOLLUSCA - mollusks
Class Gastropoda - univalve mollusks
Order Basommatophora - fresh-water snails 
Family Physidae - physid snails 
Physa sp. (adults and young)
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Chose populations either significantly (P<0.05) or highly signifi­
cantly (P<0,01) reduced by exposure to the methoprene treatments.
Since these populations were reduced, seasonal distributions for 
natural populations are contained in the control data mean column 
only.
Using data given in Tables 3, 4 and 5, tabular seasonal 
distributions may be plotted. Such information is shown graphically 
for Liodessus affinis, Enochrus blatchleyi. Laccophilus proxiinus, 
Lissorhoptrus spp., Tropisternus lateralis, Trichocorixa louisianae. 
Procambarus clarki and Cambarellus sp. and Gambusia affinis and 
Heterandria formosa-
Figures 2-9 were included to show how the tabular infor- 
appears graphically.
Statistically significant differences were detected with 
respect to habitat preference (grassy vs open) (Tables 4 and 5).
This information is contained in the grassy vs open columns for 
the control and the treated plots.
The following organisms showed a statistically significant 
preference for the open habitats when compared to the grassy habitats: 
Taphromvsis louisianae: Palaemonetes paludosus: Caenis sp.; Trichocorixa 
louisianae, Buenoa spp.; Psychoda sp.; Chironomidae; and Jordanella.
Organisms showing a statistically significant preference for 
grassy habitats when compared to the open habitats included: Hyallela
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Table 3. Incidence of aquatic organisms collected sporadically in a 
Louisiana intermediate marsh habitat.
—  2 
X no. organisms per 0.09 m
Date
Isopoda
Asellus
Gladocera Ostracoda Copepoda
1974
05 14 0.43a 0 0 0
05 27 0.23 0 0.03 0.05
06 11 0.10 0 0 0
06 24 0 0 0 0
09 06 0 0 0 0
10 04 0 0 0 0
10 18 0 0 0 0
11 06 0 0 0 0
11 14 0 0 0 0
12 11 0 0 0 0
12 19 0 0 0 0
1975
01 07 0 0.10 0 0
01 21 0.03 0.23 0 0
02 04 0.07 0 0 0
02 18 0 0 0 0
03 18 0 0 0 0
04 03 0.10 0.07 0 0
04 14 0.03 0 0 0
05 01 0.27 0 0 0
05 13 0.03 0 0 0
05 26 0 0 0 0
06 12 0 0 0 0
07 07 0 0 0 0
07 21 0 0 1.90 0
08 01 1.10 0 0 0
08 17 0 0 0.03 0
09 15 0 0 0 0
10 26 0 0 0.73 0
0.090b 0.014 0.093 0.001
aDate mean; ^grand mean
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Table 3. Continued,
X no. organisms per 0.09
Date
Notcmectidae 
Notonecta
undulata _________
(Mixed ages) (Mixed ages)
Naucoridae 
Pelocoris 
femoratus
Nepidae 
Ranatra 
australis 
(Mixed ages)
Veliidae
Microvelia
pulchella
(Adults)
1974
05 14 0a 0 0 0
05 27 0 0 0 0
06 11 0 0.03 0.03 0
06 24 0 0 0 0
09 06 0 . 0 0 0
09 20 0 0 0 0
10 04 0.26 0 0 0
10 18 0.26 0 0 0
11 06 0 0 0.03 0
11 14 0.30 0 0 0
12 11 0 0 0 0
12 19 0 0 0 0
1975
01 07 0 0 0 0
01 21 0.06 0 0 0
12 04 0 0 0 0
02 18 0 0 0 0
03 18 0 0 0 0
04 03 0 0 0 0.03
04 14 0 0 0 0
05 01 0 0 0 0
05 13 0.03 0 0.03 0
05 26 0 0 0.03 0
06 12 0 0.10 0.03 0
07 07 0.06 0.06 0.03 0
07 21 0 0.26 0.01 0
08 01 0 0.26 0 0
08 17 0.03 0.26 0 0
09 15 0 0.20 0 0
10 26 0 0.13 0 0
0.020b 0.044 0.010 0.001
aDate mean; bgrand mean
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Table 3. Continued
X no. organisms per 0.09 m2
Hebridae Saldidae Libellulidae
Hebrus Microcanthia Libellula
consolidus husseyi
Date (Mixed ages) (Mixed ages) (Larvae)
1974
05 14 oa 0.03 0
05 27 0 0 0
06 11 0 0 0
06 24 0 0 0
09 06 0 0 0
09 20 0 0 0
10 04 0 0 0
10 18 0 0 0.03
11 06 0 0 0.03
11 14 0 0 0
12 11 0 0 0
12 19 0 0 0
1975
01 07 0 0 0
01 21 0 0 0
02 04 0 0 0.07
02 18 0 0 0.03
03 18 0.10 0 0
04 03 0 0 0.03
04 14 0 0.03 0
05 01 0 0.06 0.03
05 13 0.03 0 0
05 26 0 0 0
06 12 0 0 0.07
07 07 0 0 0.20
07 21 0.03 0 0.17
08 01 0 0 0
08 17 0 0 0
09 05 0 0 0
10 26 0 0 0.03
0.006b 0.005 0.028
aDate mean; ^grand mean
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Table 3. Continued.
2
X no. organisms per 0.09 m
Acilius
Dy tiscidae 
Uvaris lacustris Copelatus Cvbister
sp. & caelatipennis sp.
Date (Larvae)
Neobidessus pullus
(Adults) (Adults) (Larvae)
1974
05 14 0a 0.05 0 0.03
05 27 0 0 0 0
06 11 0 0.05 0 0
06 24 0 0.05 0 0.33
09 06 0.17 0 0 0
09 20 0.50 0 0.03 0.03
10 04 0 0.05 0.03 0.17
10 18 0 0 0 0.07
11 06 0 0 0 0
11 14 0 0 0 0
12 11 0 0 0 0
12 19 0 0 0 0
1975
01 07 0 0 0 0
01 21 0 0 0 0
02 04 0 0 o 1 0
02 18 0 0 0 0
03 18 0 0.05 0 0
04 03 0 0 0 0
04 14 0 0.10 0 0
05 01 0 0 0 0
05 13 0.03 0 0 0
05 26 0 0 0 0.03
06 12 0 0.05 0 0.07
07 07 0 0 0 0.03
07 21 0 0 0 0.10
08 01 0 0 0 0.10
08 17 0 0 0 0.07
09 15 0 0 0 0.07
10 26 0 0 0 0
0.021b 0.018 0.002 0.038
Q fa
Date mean; grand mean
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Table 3. Continued,
X no. organisms per 0.09 m
Date
Hygrotus
sp.
(Larvae)
Dy tiscidae
Thermonectus Thermonectus Thermonectus
ornaticola
(Adults)
basallaris
(Adults)
sp.
(Larvae)
1974
05 14 0a 0 0 0
05 27 0 0 0 0
06 11 0 0 0 0
06 24 0 0.07 0 0
09 06 0 0.03 0 0
09 20 0 0.10 0 0
10 04 0 0.03 0.17 0
10 18 0 0.07 0.23 0
11 06 0 0 0 0
11 14 0.10 0 0 0
12 11 0 0 0 0
12 19 0 0 0 0
1975
01 07 0 0 0 0
01 21 0 0 0 0
02 04 0 0 0 0
02 18 0 0 0 0
03 18 0 0 0 0
04 03 0 0 0 0
04 14 0 0 0 0
05 01 0.03 0 0 0
05 13 0 0 0 0
05 26 0.03 0 0 0
06 12 0 0 0 0
07 07 0.13 0.07 0 0
07 21 0.30 0.03 0 0
08 01 0.13 0.03 0 0
08 17 0.17 0.03 0 0
09 15 0.26 0 0 0
10 26 0 0.03 0 0
0.041b 0.017 0.014 0,
a b
Date mean; grand mean
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Table 3. Continued.
X no. organisms
2
per 0.09 m
Dytiscidae Hydrophilidae
Cybister Hydroporus Hydrochus Helophorous
fimbriolatus sp. sp. sp.
Date (Adults) (Larvae) (Adults) (Adults)
1974
05 14 0a 0 0 0
05 27 0 0 0 0
06 11 0 0 0 0
06 24 0 0 0 0
09 06 0 0 0.07 0
09 20 0 0 0 0
10 04 0 0 0.03 0
10 18 0 0 0.10 0
11 06 0 0 0.10 0.07
11 14 0 0 0 0.03
12 11 0 0 0.03 0
12 19 0 0 0 0
1975
01 07 0 0 0 0
01 21 0 0 0 0
02 04 0 0 0 0
02 18 0 0 0 0
03 18 0 0 0.03 0
04 03 0 0.07 0.07 0
04 14 0 0 0.03 0
05 01 0 0.07 0.07 0
05 13 0 0 0 0
05 26 0.03 0 0 0.03
06 12 0.03 0 0 0
07 07 0 0 0 0
07 21 0 0 0 0
08 01 0 0 0 0
08 17 0 0 0 0
09 15 0 0 0 0
10 26 0
0.002b
0
0.005
0
0.018
0
0.005
b ,Date mean; grand mean
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Table 3. Continued.
X no. organisms per 0.09 m2
Hydrophilidae
Enochrus Enochrus Tropisternus Tropis ternus
hamiltoni ochraceus blachleyi collaris striolatus
Date (Adults) (Adults) (Adults) (Adults)
1974
05 14 0a 0 0.10 0
05 27 0 0 0.03 0
06 11 0 0 0 0
06 24 0 0 0.10 0.03
09 06 0 0 0 0
09 20 0 0 0 0.03
10 04 0.07 0 0 0
10 18 0 0.20 0.07 0.03
11 06 0 0 0.03 0.20
11 14 0 0 0.03 0.03
12 11 0 0 0.07 0
12 19 0 0 0 0
1975
01 07 0 0 0 0
01 21 0 0 0 0
02 04 0 0 0 0
02 18 0 0 0 0
03 18 0.37 0 0 0
04 03 0.03 0 0 0
04 14 0 0.23 0 0
05 01 0.10 0.17 0 0.07
05 13 0.03 0 0 0
05 26 0.07 0.20 0 0.07
06 12 0.03 0 0.03 0
07 07 0 0 0 0
07 21 0 0 0 0
08 01 0 0 0 0
08 17 0 0 0 0
09 15 0 0 0 0
10 26 0
b
0 0.07 0.03
0.024 0.028 0.018 0.017
a b
Date mean; grand mean
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Table 3. Continued,
X no. organisms per 0.09
Date
Anacena 
sp. 
(Larvae)
Hydrophilidae
Cercvon
spp.
(Larvae)
Paracymus
sp.
(Larvae)
Curculionidae
(Larvae)
1974
05 14 0a 0 0 0.07
05 27 0.03 0 0.03 0
06 11 0 0 0 0.03
06 24 0 0 0 0
09 06 0 0 0 0
09 20 0 0 Q 0.03
10 04 0 0 0 0
10 18 0 0.07 0 0.03
11 06 0 0 0 0
11 14 0 0 0 0
12 11 0 0 0 0
12 19 0 0.03 0 0
1975
01 07 0 0 0 0
01 21 0 0 0 0.16
02 04 ■ 0 0 0 0
02 18 0 0 0 0
03 18 0 0.17 0.13 0
04 03 0 0 0 0
04 14 0 0 0 0
05 01 0 0 0 0
05 13 0 0 0 0.10
05 26 0 0 0 0
06 12 0 0 0 0
07 07 0 0 0 0
07 21 0 0 0 0.10
08 01 0 0 0 0
08 17 0 0 0 0.03
09 15 0 0 0 0.10
10 26 0 0 0 0
0.001b 0.009 0.006 0.023
Date mean; grand mean
42
Table 3. Continued.
—  2
X no. organisms per -Q.Q9 m
Notoridae Hydraenidae
Colpius Pronoterus Ochthebius
inflatus semipunctatus sp.
Date (Adults) (Adults) (Adults)
1974 
05 14 oa 0 0
05 27 0 0 0
06 11 0 0.03 0
06 24 0 0 0
09 06 0 0 0.03
09 20 0 0 0
10 04 0 0 0
10 18 0 0 0
11 06 0 0 0
11 14 0 0 0
12 11 0 0 0
19 19 0 0 0
1975
01 07 0 0 0
01 21 0 0 0
02 04 0 0 0
02 18 0 0 0
03 18 0 0 0
04 03 0 0 0
04 14 0 0 0
05 01 0 0 0
05 13 0 0.03 0
05 26 0 0 0
06 12 0 0 0
07 07 0.03 0 0
07 21 0 0 0
08 01 0 0 0
08 17 0 0.03 0
09 15 0 0.27 0
10 26 0.03 0.33 0
0.002b 0.023 0.001
Date mean; grand mean
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Table 3. Continued.
Date
X no. organisms per 0.09 m2
Tipulidae
(Larvae)
Heleidae
(Larvae)
Syrphidae
(Larvae)
1974 a
05 14 0 0.27 0
05 27 0 0 0
06 11 0 0 0
06 24 0 0.07 0
09 06 0 0 0
09 20 0 0 0
10 04 0 0 0.07
10 18 0 0 0
11 06 0 0 0.07
11 14 0 0 0
12 11 0 0 0
12 19 0.03 0 0
1975
01 07 0 0 0
01 21 0 0 0
02 04 0 0 0
02 18 0 0 0
03 18 0.03 0 0
04 03 0 0 0
04 14 0 0 0
05 01 0 0 0
05 13 0 0.03 0
05 26 0 0.03 0
06 12 0 0.03 0
07 07 0 0.10 0
07 21 0 0.07 0
08 01 0 0.20 0
08 17 0 0.03 0
09 15 0 0 0
10 26 0.20 1.17 0.03
0.010b 0.067 0.005
aDate mean; bgrand mean
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Table 3. Continued.
X no. organisms per 0.09 m2
Date
Celina
angustata
(Adults)
Jordanella 
floridae 
(Mixed ages)
Isotomidae
Isotomura
palustris
1974
05 14 0.02a 0 oa
05 27 0.06 0 0
06 11 0.04 0 0
06 24 0.01 0 0
09 06 0 0 0
09 20 0 0 0
10 04 0 0 0
10 18 0 0 0
11 06 0 0 0
11 14 0 0 0
12 11 0 0 0
12 19 0 0 0
1975
01 07 0 0 0
01 21 0 0 0
02 04 0.03 0 0
02 18 0 0 0
03 18 0 0 0
04 03 0 0 0.33
04 14 0 0 0
05 01 0 0 0.07
05 13 0 0.01 0
05 26 0 0.01 0
06 12 0.02 0 0
07 07 0 0.01 0
07 21 0 0.04 0
08 01 0 0 0
08 17 0 0 0
09 15 0.01 0 0
10 26 0 0 0
0.003b 0.001 0.014*
aDate mean; ^grand mean
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Table 3. Continued.
X no. organisms per 0.09 m2
Tabanidae
Hydrovatus Onchylis
sp. sp.
Date (Immatures) (Adults) (Immatures)
1974
05 14 0.07 0.01 0
05 27 0 0 0
06 11 0.02 0 0.01
06 24 0 0.01 0.01
09 06 0 0.03 0.02
09 20 0 0 0
10 04 0.02 0 0
10 is 0 0 0.03
11 14 0 0 0.02
12 11 0 0 0.01
12 19 0 0.01 0
1975'
01 07 0 0 0.01
01 21 0 0 0.02
02 04 0 0 0
02 18 0 0 0
03 18 0 0 0
04 03 0 0 0
04 14 0 0 0
05 01 0 0.04 0
05 13 0.18 0 0
05 26 0.06 0 0
06 12 0.03 0.01 0
07 07 0.12 0 0
07 21 0.03 0 0.01
08 01 0.01 0.17 0.01
08 17 0.02 0.01 0
09 15 0 0 0
10 26 0
0.011b
0.01
0.005
0.02
0.003
aDate mean; bgrand mean
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Table 3. Continued.
X no. organisms per 0.09
Date
Celina
angustata
(Adults)
Jordanella 
floridae 
(Mixed ages)
Psychodidae
Psychoda
sp.
(Larvae)
Poeciliidae 
Heterandria 
formosa 
(Mixed ages)
1974
05 14 0.02 0 od 0.20
05 27 0.06 0 0.05 0.05
06 11 0.04 0 0 0.60
06 24 0.01 0 0 1.75
09 06 0 0 0 0
09 20 0 0 0 0
10 04 0 0 0 0
10 18 0 0 0 0
11 06 0 0 0.05 0
11 14 0 0 0 0
12 11 0 0 0 0
12 19 0 0 0 0
1975
01 07 0 0 0 0
01 21 0 0 0 0
02 04 0.03 0 0 0
02 18 0 0 0 0
03 18 0 0 0.55 0
04 03 0 0 0 0
04 14 0 0 0 0
05 01 0 0 0.05 0
05 13 0 0.01 0.35 0
05 26 0 0.01 0 0
06 12 0.02 0 0 0
07 07 0 0.01 0 0
07 21 0 0.04 0 0
08 01 0 0 0 0.05
08 17 0 0 0 0.75
09 05 0.01 0 0 0.85
10 26 0 0 0 0
0.003b 0.001 0.036b 0.126
a„ bDate mean; grand mean
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Table 3. Continued,
X no. organisms per 0.09 m
Date
Cyprinodont idae 
Cypinodon 
variegatus 
(Adults)
Cyprinidae
Cyprinus
carpio
(Immatures)
Lepisosteidae
Lepisosteus
sp.
(Immatures)
Atherinidae 
Menidia 
audens 
(Mixed ages)
1974 a
05 14 0 0 0 0
05 27 0 0 0 0
06 11 0 0 0 0
06 24 0 0 0 0
09 06 0 0 . 0 0
09 20 0 0 0 0
10 04 0 0 0 0
10 18 0 0 0 0
11 06 0 0 0 0
11 14 0 0 0 0
12 11 0 0 0 0
12 19 0 0 0 0
1975
01 07 0 0 0 0
01 21 0.03 0 0 0
02 04 0 0 0 0
02 18 0 0 0 0
03 18 0 0 0 0
04 03 0 0 0 0
04 14 0 0 0 0
05 01 0 0 0 0
05 13 0 0.03 0.07 0
05 26 0 0.03 0 0.07
06 12 0 0 0 0.07
07 07 0 0 0 0.07
07 21 0 0 0 0.23
08 01 0 0 0 0
08 17 0 0 0 0
09 15 0 0 0 0
10 26 0 0 0 0
0.001b 0.002 0.002 0.015
Date mean; grand mean
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Table 4. Aquatic organism populations not significantly (P>0.05) 
reduced by exposure to six applications of Methoprene 
(28 gm Al/ha) over an 18 month period in Louisiana marsh 
habitats.
-  2 
X no. organisms per 0.09 m
Procambarus & Cambarellus 
 (Mixed Stages)______
Control Treated _ a
Date Grass vs Open Grass vs Open X
1974
05 14 3.6 0.8 0.8 1.0 1.55
05 27 5.0 3.2 1.2 3.6 3.25
06 11T 1.8 1.0 3.2 3.6 2.40
06 24 2.2 0.6 11.4 6.6 5.20
09 06 1.0 0.4 11.0 5.8 4.55
09 20T 1.4 0.6 2.4 2.6 1. 75
10 04 1.4 0.2 1.2 1.0 0.95
10 18 0 0.2 2.4 0 0.65
11 06 0.4 0 0 0.2 0.40
11 14 1.0 0.2 0.2 0.2 0.40
12 11 2.8 4.0 1.8 1.8 2.60
12 19 3.0— 1.6 2.6 1.2 2.10
1975
01 07 0.8 0.6 1.6 1.6 1.15
01 2 IT 1.0 1.0 3.6 1.0 1.65
02 04 1.8 1.8 1.4 2.6 1.90
02 18 0.6 0 1.6 0.4 0.65
03 18 '0.4 0.6 0 0.2 0.30
04 03 0 0 0 0.4 0.10
04 14 0.6 0 0.2 0 0.20
05 01T 0.6 0 0.4 0 0.20
05 13 0.6 0 0.8 0 0.35
05 26 1.0 0 0.6 0.4 0.50
06 12 0 0 0.6 0 0.20
07 07T 0,6 0 0.6 0 0.30
07 21 0 0 0.6 0 0.15
08 01 0.6 0 0.4 0 0.25
08 17 0.2 0 1.0 0.4 0.25
09 15T 0.6 0.2 1.0 0.4 0.35
10 26 1.0 0 0 0.2 0.30
1.17b 0.586 1.79 1.22
0.879C 1.50
Date means; ^subarea means; carea means.
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Table 4. Continued
— 2
X no. organisms per 0.09 in
Caenis sp. Pachydiplax sp.
________ (Immatures)_______   (Immatures)_______
Control Treated _a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974 
05 14 0.2 2.0 0 3,0 0.85 0 0 0 0 0
05 27 0 0.6 0 0 0.15 0 0 0 0 0
06 11T 0.2 0 0 0 0.05 0 0 0 0 0
06 24 0.2 0.2 0 0.2 0.15 0.2 0.4 0 0.4 0.25
09 06 0 0 0 0 0 0 0 0 0 0
09 20T 0 0 0 0 0 0 0 0 0 0
10 04 0 0 0 0 0 0 0 0 0 0
10 18 0 0 0 0 0 0.2 1.0 1.2 0.4 0.70
11 06 0 0 0 0 0 0 0 0 0.2 0.05
11 14 0 0 0 0 0 0.8 0 0 0.4 0.30
12 11 0 0 0 0 0 0.4 0 0.2 0 0.15
12 19 0 0 0 0 0 0.2 0 0 0 0.05
1975
01 07 0 0 0 0 0 0 0.4 0.4 0 0.20
01 2 IT 0 0 0 .2 0 0.05 0 0 0 0 0
02 04 0 0.4 0 0 0.10 0.4 0 0 0 0.10
02 18 0 0 0 0 0 0 0 0 0 0
03 18 0 0 0 0 0 0 0 0 0 0
04 03 0 0 0 0 0 0.4 0 0 0 0.10
04 14 0 0 0 0 0 0 0 0 0 0
05 01T 0 0 0 0 0 0 0 0 0 0
05 13 0 0 0 0 0 0 0 0 0 0
05 26 0.2 0 0 0 0.05 0 0 0 0 0
06 12 0.4 0 0 0 0.10 0 0 0 0 0
07 07T 0 0.2 0 0 0.05 0.6 0.2 0 0 0.20
07 21 0.4 0 0 0 0.10 0.2 0.2 0.2 0 0.15
08 01 0.2 0 0 0.2 0.10 1.0 0 0.2 0 0.30
08 17 0 0 0 0 0 4.0 0.6 1.0 0 1.40
09 15T 0 0 0 0.4 0.10 1.0 0.2 7 2.2 2.60
10 26 0 0 _0il 0 0.05 5.4 1.0 0.4 0.2 3.25
0.062^___0.117 0 . 014__0.131 0.510.__ 0.138 0.572 0.131
0.090° 0.072 0.324° 0.352
Date means; subarea means; area means.
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Table 4. Continued.
X no. organisms per 0.09 m
Hydrovatus cuspidatus Lixellus sp.
(Adults)_________  _______ (Immatures)
Control Treated a Control Treated a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974
05 14 0.4 0.6 0 0.4 0.35 0 0 0 0.4 0.05
05 27 0.2 0 0 0.2 0.10 0.2 0.4 0 0 0.15
06 11T 0.2 0.4 0.2 0 0.20 0.4 0.4 0 0.4 0.30
06 24 0.4 0 0 0.2 0.15 0 0 0 0 0
09 06 0 0 0.2 0 0.05 1.2 0.2 0.4 0.2 0.45
09 20T 0 0 0.6 0.4 0.25 0 0.2 0 0.2 0.50
10 04 0.2 0 0 0 0.05 0 0 0 0 0
10 18 0 0.2 0 0 0.05 0 0 0 0 0
11 06 0 0 0 0 0 0 0 0 0 0
11 14 0 0 0 0 0 0.2 0 0 0 0.05
12 11 0 0 0 0 0 0 0 0 0 0
12 19 0 0 0 0 0 0 0 0.2 0 0.05
1975
01 07 0 0 0 0 0 0 0 0 0 0
01 21T 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0 0 0 0 0 0 0 0
02 18 0 0 0 0 0 0 0 0 0 0
03 18 0 0 0 0 0 0 0 0 0 0
04 03 0 0 1.0 0 0.25 0 0 0 0 0
04 14 0 0 0 0 0 0 0 0 0 0
05 01T 0 0 0 0.4 0.10 0.2 0 0 0 0.05
05 13 0 0 0 0.6 0.15 0.4 0 0.2 0 0.15
05 26 0.4 0 0 1.0 0.35 0.2 0 0 0 0.05
06 12 0.6 0 0 0 0.15 0.2 0 0.2 0 0.10
07 07T i 1.0 0 0 2.2 0.80 0.6 0,.2 0.2 0 0.25
07 21 0.2 0 0 0 0.05 0.4 0 .2 0 0 0.15
08 01 1.2 0.2 1.0 0 0.70 0.4 0 1.2 0 0.40
08 17 1.0 0.2 0.4 0 0.40 0 0 0 0 0
09 15T 2.2 0.2 6.2 1.2 2.45 0 0 0 0 0
10 26 2.0 0.4 1.2 0 0.90 0.6 0 0 0 0.15
0.345b 0.076 0.338 0.117 0.172 0,.055 o o 00 0..041
0.,210c 0. 226 0. 114 0.,062
aDate means; ^subarea means; carea means.
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Table 4. Continued.
X no. organisms
2
per 0.09 m
Belostoma testaceum 
(Adults)
Belostoma spp. 
(Immatures)
Date
Control Treated _a 
Grass vs Open Grass vs Open X
Control Treated _a 
Grass vs Open Grass vs Open X
1974
05 14 1.6 0 0 0 0.40 0.6 0.2 0 0 0.20
05 27 0 0.2 0 0.2 0.10 0 1.4 0.6 0.4 0.60
06 11T 0 0 0.4 0 0.10 0.2 0.2 0.8 0.6 0.45
06 24 0 0 0 0 0 0.4 0.2 1.0 0 0.40
09 06 0 0 0 0 0 0 0 0 0 0
09 20T 0 0 0 0 0 0.6 0.2 0.8 1.0 0.65
10 04 0.2 0 0.2 0 0.10 0 0 0 0 0
10 18 0 0 0 0 0 0.2 0 0.2 0 0.10
11 06 0 0 0 0 0 0 0 0 0 0
11 14 0 0 0 0 0 0 0 0 0 0
12 11 0 ■ • 0 0 0 0 0 0 0 0 0
12 19 0 0 0 0 0 0 0 0 0 0
1975
01 07 0 0 0 0 0 0 0 0 0 0
01 21T 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0 0 0 0 0 0 0 0
02 18 0 0 0 0 0 0 0 0 0 0
03 18 0 0 0 0 0 0 0 0 0 0
04 03 0 0 0 0 0 0 0 0 0 0
04 14 0 0 0 0 0 0 0 0 0 0
05 OlT 0 0 0 0 0 0.6 0.2 0.2 0 0.25
05 13 0 0 0.2 0 0.05 0 0 1.8 0 0.45
05 26 0 0 0 0 0 1.0 0 1.6 0 0.65
06 12 0 0 0.2 0 0.05 0.6 0.4 0.8 0 0.45
07 07 0.6 0 1.2 0 0.45 1.0 0 0 0 0.25
07 21 1.0 0 0.8 0 0.45 0.6 0 0 0.2 0.20
08 01 0.2 0 0.8 0 0.25 1.0 0 1.0 0 0.50
08 17 0 0 0.6 0 0.15 1.2 0.2 0 0 0.35
09 15T 0 0 0 0 0 0.2 0.6 0.2 0 0.25
10 26 0.2 0 . 0 0 0.05 0 0 0 0 0
0.131^__0.007 0.152.__0 .007 0.283 0.124 G.317___0..076
0.069'c 0.,079 0.203 0. 197
a b cDate means; subarea means; area means.
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Table 4. Continued.
-  2 
X no. organisms per 0,09 m
Buenoa omani Buenoa sp.
_________ (Adults)_________  ________ (Immatures)_______
Control Treated _a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974 
05 14 0 0 0 0 0 0 0 0 0 0
05 27 0 0 0 0 0 0 0 0 0 0
06 11T 0 0.8 0 0 0.20 0 0 0 0.8 0.20
06 24 0 0 0 0.4 0.10 0.2 0 0.8 1.2 0.55
09 06 0 0.2 0 0 0.05 0.6 2.4 0.2 0.6 0.95
10 04 0 0 0 0.2 0.05 1.4 1.6 1.6 3.4 2.00
10 18 0 0.2 0 0 0.05 3.4 0.4 0 7.6 2.85
11 06 0.2 0.4 0 1.0 0.40 0.2 0.2 0.2 2.8 0.85
11 14 0 3.4 0 0 0.85 0.4 0.2 0 0 0.15
12 11 0 0 0 0 0 0 0 0 0.4 0.10
12 19 0 0 0 0 0 0 0 0 0.2 0.05
1975
01 07 0 0 0 0 0 0 0 0 0 0
01 21T 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0 0 0 0 0 0 0 0
02 18 0 0 0 0 0 0 0 0 0 0
03 18 0 0 0 0 0 0 0 0 0 0
04 03 0 0 0 0 0 0 0 0 0 0
04 14 0 0 0 0 0 0 0 0 0 0
05 01T 0 0 0 0 0 0 0 0 0 0
05 13 0 0 0 0 0 0 0 0.2 0 0.05
05 26 0 0.2 0 0 0.05 0 0 0 0 0
06 12 1.2 0 1.8 0 0.75 1.0 0 0 0 0.25
07 07T 0 0 0.8 0 0.20 0.2 0 0 0 0.05
07 21 0.4 0.2 0.6 0 0.30 0.4 0 0 0 0.10
08 01 0 0.6 0.4 0.2 0.30 0.8 2.6 0.4 0 0.95
08 17 0.8 1.6 0 0 0.60 0 0.8 0.2 0 0.25
09 15T 0 0.6 0 0 .15 0 0 0 0 0
10 26 0 0 0 0 0 ___0 0 0.2 0 0.05
0.089b 0.289 0.124 0.062 0.303 0.283 0.131 0.600
0.189c 0.093 0.293 0.366
^ L £
Date means; subarea means; area means.
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Table 4. Continued
2
X no. organisms per 0.09 m
Mesovelia mulsanti Mesovelia mulsanti
__________ (Adults)________   (Immatures)_______
Control Treated _a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974
05 14 0.6 0.4 0 0 0.25 0 0.4 0 0.2 0.15
05 27 0 0 0 0 0 0 0 0 0 0
06 11T 0 0 0 0 0 0 0 0 0 0
06 24 0.2 0 0 0 0.05 0 0 0 0 0
09 06 0 0 0 0 0 0 0 0 0 0
09 20T 0 0 0 0 0 0 0 0 0 0
10 04 0 0 0 0 0 0 0.2 0 0 0,05
10 18 0 0 0 0 0 0 0 0 0 0
11 06 0 0.2 0 0 0.05 0 0.4 0.6 0 0.25
11 14 0 0 0 0 0 0 0 0 0 0
12 11 0 0 0 0 0 0 0 0.2 0 0.05
12 19 0 0 0 0 0 0 0 0 0 0
1975
01 07 0 0 0 0 0 0 0 0 0 0
01 21T 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0 0 0 0 0 0 0 0
02 18 0 0 0 0 0 0 0 0 0 0
03 18 0.2 0 0 0 0.05 0.8 0 0 0 0.20
04 03 0 0 0.2 0.6 0.20 2.0 0 0 0 0.05
04 14 0.2 0 0 0 0.05 0 0 0.6 0.,2 0,20
05 01T 0.6 0 1.6 0 0.55 4.4 0 2.8 0 1.80
05 13 0.4 0 0.4 0 0.20 0.2 0 .2 0 0.,2 0.15
05 26 0 0 0 0 0 0 0 2.4 0 0.6
06 12 0 0,.2 0 0 0.05 0.4 0 0 0 0. 10
07 07T 0 0 0.2 0 0.05 0.2 0 0 0 0.05
07 21 0 0 0 0 0 0.2 0 .2 0.2 0 0.15
08 01 0 0 0 0 0 0 0 0 0 0
08 17 0.2 0 0 0 0.05 0.6 0,.2 0 0 0.20
09 15T 0 0 0 0 0 0 0 0 0 0
10 26 0 0 0 0 0 0 0 0.8 0 0.05
0.083^_ 0,.028 0.083__ 0,.021 0.303__ 0,.055 0.262__o. 202
0. 055C 0. 052 0. 179 0.,141
a  D  C
“Date means; subarea means; area means.
54
Table 4, Continued.
-  2 
X no, organisms per 0,09 m
Enochrus blatchleyi Enochrus spp.
_________ (Adults')_________   (Immatures)________
Control Treated _a Control Treated _a
Date Grass vs Open Gras3 vs Open X Grass vs Open Grass vs Open X
1974 
05 14 0 0.2 0 0.2 0.10 0.2 0.8 0 0 0.25
05 27 0 0 0 0 0 0 0.2 0 0 0.05
06 11T 0 0 0 0 0 0 0 0 0 0
06 24 0 0 0 0 0 0 0.2 0 0 0.05
09 06 0 0 0 0 0 0.2 0 0 0 0.05
09 20T 0.2 0 0 0 0.05 0.2 0 0 0 0.05
10 04 0.2 0 0 0 0.05 0 0 1.0 0 0.25
10 18 0.2 0.2 2.2 0 0.65 0 0 0 0 0
11 06 0.2 0 0 0.4 0.15 0 0 0 0 0
11 14 0.2 0.2 0.4 0 0.20 0 0 0 0 0
12 11 0 0 0 0 0 0 0 0 0 0
12 19 0 0 0 0 0 0.2 0 0 0 0.05
1975 
01 07 0 0 0 0 0 0 0 0 0 0
01 2 IT 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0 0 0 0 0 0 0 0
02 18 0 0 0 0 0 0 0 0 0 0
03 18 1.8 0 1.0 0 0.70 2.6 0.2 0 0 0.70
04 03 0 0 0.4 0.2 0.15 12. 0 0 0 0.30
04 14 0.2 0 0 0 0.05 0 0.2 0 .8 0 0.25
05 01T 0 0 0.8 0.2 0.25 0 0 1.0 0 0.25
05 13 0 0 0 0 0 0 0 0 0 0
05 26 0 0 0.2 0 0.05 0 0 0 0 0
06 12 0 0 0 0 0 0 0 0 0 0
07 07T 0 0 0 0 0 0 0 0 0 0
07 21 0 0 0 0 0 0 0 0 0 0
08 01 0 0 0 0 0 0 0 0 0 0
08 17 0 0 0 0 0 0 0 0 0 0
09 15T 0 0 0 0 0 0 0 0 0 0
10 26 0.6 0 0 0 0.15 0.2 0 0 0 0.05
0.124^__0.020 0.172_ 0.034 0.165___0.055 0.097 0 .007
0 .
c
072 0 . 103 0 .110 0.052
a b c
Date means; subarea means; area means.
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Table 4.Continued,
„ 2X no, organisms per 0.09 m
Lissorhoptrus spp. Lissorhoptrus spp.
(Adults) (Immatures)
Control Treated a Control Treated a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974
05 14 0 0 0 0.2 0.05 0 0 0 0 0
05 27 0 0.4 0.2 0.2 0.20 0 0 0 0 0
06 11T 0.2 0 0 0 0.05 0 0.2 0.8 0.4 0.35
06 24 0 0 0 0 0 0 0 0 0 0
09 06 0 0 0 0 0 0 1.2 0.6 0 0.45
09 20 T 0 0.2 0 0 0.05 0.2 0.4 0.8 0 0.35
10 04 0 0 0 0 0 o ■ 0 0 0.2 0.05
10 18 0 0 0 0 0 0 0.8 0.8 0 0.40
11 06 0 0 0 0 0 0 0 0 0 0
11 14 0.4 0 0 0.2 0.15 0 0 0 0 0
12 11 0 0 0 0 0 1.8 0 0.2 0.2 0.55
12 19 0 0 0 0 0 0 0 0 0.4 0.10
1975
01 07 0 0 0 0 0 0 0 0 0 0
01 21T 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0 0 0 0.2 0 0 0 0.05
02 18 0 0 0 0 0 0 0 0 0 0
03 18 0 0 0,4 0 0.10 0 0 0.2 0 0.05
04 03 0 0 0 0 0 0 0 0 0 0
04 14 0 0 0 0 0 0.2 0 0.8 0 0.25
05 01T 0 0 0 0 0 0.8 0 1.6 0 0.60
05 13 0.2 0 0 0 0.05 2.0 0,.2 2.0 0 1.05
05 26 0 .2 0 .2 0 0 0.10 1.2 0,.2 3.2 0 1.15
06 12 0 0 0.4 0 0.10 1.4 0,.2 0.4 0 0.50
07 07T 0 0 0.2 0 0.05 0 0 0.2 0 0.05
07 21 0 0 0 0 0 0.8 0 0 0 0.20
08 01 0.4 0 0.2 0 0.15 0 0 1.2 0 0.30
08 17 0 0 0 0 0 0.2 0 0.4 0 0.15
09 15^ 0 0 1.0 0 0,25 0 0 0 0 0
10 26 0 0 0.2 0 0.05 0 0 0.8 0 0.20
0.048b 0.026 0.089__  0.021 0.303.___0.,110 0.483____0 .041
0.038*
z 0.055 0.207 0.,262
aDate means; subarea means; carea means.
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Table 4, Continued.
—  2 
X no. organisms per 0.09 m
Tropisternus lateralis Tropisternus lateralis
(Adults) (Immatures)
Control Treated _a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974 
05 14 0.4 0 0.6 0.2 0.30 0 1.0 0 0.6 0.40
05 27 0 0 0 0 0 0 0 0 0 0
06 11T 0.2 0 0.2 0 0.10 0 0 0.6 0.2 0.20
06 24 0.8 0 1.2 0.2 0.55 0 0 0.6 0.2 0.20
09 06 1.8 2.4 1.0 0 1.30 0.2 1.4 0.4 0.2 0.55
09 20T 1.2 0 0 0.2 0.35 0.2 0.2 0.2 0.2 0.20
10 04 0.2 0 0.2 0 0.10 0 0 0 0 0
10 18 0 0.2 0 0 0.05 0 0 0 0 0
11 06 0.2 0 0.2 0 0.10 0 0.2 0 0 0.05
11 14 0.2 0.2 0 0 0.10 0 0 0.2 0 0.05
12 11 0 0 0.6 0 0.15 0 0 0 0 0
12 19 0.4 0 0 0 0.10 0.2 0 0 0 0.05
1975 
01 07 0 0 0 0 0 0 0 0 0 0
01 21T 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0 0 0 0 0 0 0 0
02 18 0 0 • 0 0 0 0 0 0 0 0
03 18 0 0 0 0 0 0.6 0 0.4 0 0.25
04 03 0 0 0 0.8 0.20 1.0 0 0.4 0.8 0.55
04 14 0 0 0 0 0 0 0 0.4 0 0.20
05 01T 0.4 0 1.4 0 0.45 1.0 0 2.4 0 0.85
05 13 0 0 0 0 0 0.6 0 1.0 0 0.40
05 26 0.4 0 0 0 0.10 2.6 0 1.0 0 0.90
06 12 0 0 0 0 0 0.2 0.2 0 0 0.10
07 07T 0 0 0 0 0 0.4 0 0.4 0 0.20
07 21 0 0 0 0 0 0 0 0.2 0 0.05
08 01 0 0 0 0 0 0.8 0 0.4 0 0.30
08 17 0 0 0 0 0 0 0 0 0 0
09 1ST 0 0 0 0 0 0 0 0 0 0
10 26 0.2 0 0.6 0 0.20 0 0 0.6 0 0.15
0.220b 0.097 0.207___0.048 0.209 0.103 0.317 0.076
0.159C 0.128 0.186, 0.197
aDate means; subarea means; carea means.
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Table 4, Continued.
— 2 X no. organisms per 0.09 m
Suphisellus sp. Berosus exiguus
______(Adults)_________    (Adults)
Control Treated __a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974 
05 14 0.4 1.2 0.2 2.0 0.95 0.2 0.4 3.6 0.2 1. 10
05 27 3.2 3.2 1.6 1.6 2.40 0.2 0.8 0 0 0.25
06 11T 6.4 8.6 5.4 10.0 7.70 0.2 0.2 1.6 0 0.50
06 24 7.2 2.8 8.6 19.0 9.40 0.4 0 0 0 0.10
09 06 2.6 5.6 12.0 24.4 11.2 2.2 1.6 2.8 1.2 1.95
09 20T 1.0 0.2 1.4 0.8 0.58 0 0 0.2 0.2 0.10
10 04 0.8 0 0.6 0.2 0.40 0 0.4 0 0 0.10
10 18 0 0.4 1.4 0.2 0.50 0 0 0.6 0.2 0.20
11 06 0.2 0.2 0 0 0.10 0.6 0.2 0 0.6 0.35
11 14 0 0 3.2 0 2.05 0 0 0 0 0
12 11 2.4 0 0.2 0 0.65 0.2 0 0 0 0.05
12 19 5.8 0.2 0.8 0 1.70 0 0 0 0.2 0.05
1975
01 07 1 1 0.2 0 0.05 0 0 0 0 0
01 2lT 0.2 0 0.2 0 0.10 0 0 0 0 0
02 04 0 0 2.0 0.2 0.55 0 0 0 0 0
02 18 0 0 0 0 0 0 0 0 0 0
03 18 0.2 0 1.0 1.4 0.65 0 0 0 0 0
04 03 0 0 0.4 8.0 2.10 0 0 0 0 0
04 14 0.4 0.2 1.2 0 0.45 0 0 0 0 0
05 OlT 2.0 0 3.0 1.4 1.60 0 0 0 0 0
05 13 4.4 1.0 1.6 0 1.75 0 0 0 0 0
05 26 13.4 1.4 6.8 1.0 5.65 0 0 0 0 0
06 12 5.2 6.2 6.4 0.2 4.50 0 0 0 0 0
07 07T 3.8 3.4 5.0 0.6 3.20 0 .2 0 0 0 0 .05
07 21 4.2 2.8 3.6 2.2 3.20 0 0 0 0 0
08 01 8.8 35.6 13.0 7.0 16.1 0 0 0 0 0
08 17 15.2 27.2 7.4 3.0 13.2 0 0 0 0 0
09 15T 4.2 0.6 1.8 1.6 2.05 0 0 0 0 0
10 26 2.4 0.6 1.6 0 1.15 0 0 0 0 0.05
3.25b 3.50 1
CMcn 2.92 0 . 145___0 .124 0.310___0,.089
3.38c 3.11 0.134 0.200
aDate means; ^subarea means; carea means.
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Table 4. Continued
-  2 
X no. organisms per 0.09 m
Liodessus affinis Bidessine
______ (Adults)_________   (Immatures)_______
Control Treated _a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974
05 14 0.8 0.2 1.0 0 0.50 0.2 1.0 0 0.4 0.65
05 27 0.6 0 0 1.0 0.40 1.4 1.0 0.6 0 0.75
06 11T 0.2 0 0.4 0.2 0.20 1.6 0 1.0 0.4 0.75
06 24 0 0 0 0 0 0 0 0 0 0
09 06 0 0 0 0 0 0.2 0.2 0.2 0 0.15
09 20T 0 0 0 0 0 1.0 0.6 1.4 1.6 1.15
10 04 0.4 0 0 0 0.10 . 0.4 0 0 0 0.10
10 18 0 0 0.6 0.6 0.30 0 0 0 0 0
11 06 0 0 0 0 0 0 0 0 0 0
11 14 0 0 0.8 0 0.20 0 0 0 0 0
12 11 0 0 0 0 0 0 0 0 0 0
12 19 0 0 0 0 0 0 0 0 0 0
1975
01 07 0 0 0 0 0 0 0 0 0 0
01 21T 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0 0 0 0 0 0 0 0
02 18 0 0 0 0 0 0 0 0 0 0
03 18 0.4 0 0.2 0 0.15 0 0 0 0 0
04 03 0 0 0 0 0 0 0 0 0 0
04 14 0 0 0.2 0 0.05 0 0 0 0 0
05 01T 0 0 1.6 0 0.40 1.8 0.2 4.6 0.2 1.70
05 13 0 0 0 0 0 1.2 0.2 2.8 0 1.05
05 26 0 0.2 0.2 0 0.10 1.4 0 0.6 0 0.50
06 12 0.2 0 0.4 0 0.15 1.2 0.4 1.2 0 0.70
07 07T 0 0 0.4 0 0.10 3.8 0 0.4 0 1.05
07 21 0 0 0 0 0 2.2 0 2.0 0 1.05
08 01 0.2 0 0 0 0.05 1.8 0 .36 0.2 1.40
08 17 0 0 0 0 0 1.2 0 0.2 0 0.35
09 15T 0 0 0 0 0 2.0 0 0.8 0.2 0.75
10 26 0 0 0 0 0 1.0 0 0.4 0 0.35
0.097^__0.014 0.200___0.068 0.772___0.124 0.683___0.103
0.
c
055 0.134 0.448 0.393
Date means; subarea means; area means.
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Ta b1e .4. Cont inued.
2
X no. organisms per 0.09 m
Laccophilus proximus Laccophilus sp.
_________ (Adults)_________  ________ (Itrnna t ures)_______
Control Treated _a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974 
05 14 1.2 0 0.4 0
05 27 0 0 0 0
06 1 IT 0 0 0 0
06 24 0.4 0.2 0.2 0
09 06 0 0.2 0 0
09 20T 0.2 0 0 0
10 04 0.2 0 0 0
10 18 0 0 0.2 0
11 06 0 0 0 0
11 14 0 0 0 0
12 11 0 0 0 0
12 19 0 0 0 0
1975
01 07 0 0 0 0
01 21T 0 0 0 0
.02 04 0 0 0 0
02 18 0 0 0 0
03 18 0 0 0 0
04 03 0 0 0 0
04 14 0 0 0 0
05 01T 0 0 0 0
05 13 0 0 0 0
05 26 1.4 0 0.6 0
06 12 0.2 0 0.2 0
07 07T 0.4 0 0 0
07 21 0 0 0 0
08 01 0 0 0.4 0
08 17 0 0 0 0
09 15T 0 0 0 0
10 26 0.4 0 0 0
b
0.152 0.014 0.069._____0
0.083° 0.034
0.40 1.8 0.4 3.6 1.2 1.75
0 1.4 0.2 0.6 0 0,55
0 0.4 0 0 0.2 0.15
0.20 0 0 0 0 0
0.05 0 0 3.4 0 0.85
0.05 1.0 0.2 2.4 0.6 1.10
0.05 0.2 0 0 0 0.05
0.05 0 0 0.2 0 0.05
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0.2 0 0 0.2 0.10
0 1.4 0 0 0 0.35
0 2.0 0.6 0.8 0 0.85
0 0.4 0.2 0.2 0 0.20
0.50 0.2 0 0 0 0.05
0.50 0 0 0 0 0
0.10 0 0 0 0 0
0 0 0 0 0 0
0.10 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0.10 0 0 0 0 0
0.310 0.055 0.386 0.076
0.183 0.231
aDate means; ^subarea means; Carea means.
60
Table 4. Continued
—  2 
X no. organisms per 0.09 m
Trichocorixa louisianae Trichocorixa louisianae
_________ (Adults)_________  (Immatures_)________
Control Treated _a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974
05 14 8.8 10.8 5.2 1.4 6.55 0.8 6.6 13.0 2.4 5.70
05 27 2.2 0.8 1.2 1.0 1.30 1.6 0.2 16.2 2.0 5.00
06 11T 0 0 2.6 0.6 0.80 0 0 3.6 2.4 1.50
06 24 1.2 0.8 0.8 0 0.70 2.2 0.8 2,2 0.2 1.35
09 06 1.2 4.8 3.6 0 2.40 30.8 115.4 0.2 5.2 37.9
09 20T 1.4 4.4 2.2 0.4 8.40 4.2 22.6 1.4 4.8 8.25
10 04 2.0 9.4 3.2 1.2 3.95 0.2 15.2 10.8 5.6 7.95
10 18 12.6 2.0 0 5.0 4.90 17.4 1.4 0.8 21.4 10.25
11 06 5.6 12.8 3.2 10.4 8.00 15.0 55.4 19.2 19.6 27.30
11 14 3.2 29.0 1.4 9.2 10.7 3.4 33.4 2.6 18.4 14.45
12 11 1.6 2.8 2.6 4.2 2.8 0.8 9.6 5.4 21.4 9.30
12 19 0.4 4.2 0.4 12.0 4.25 0.8 3.6 0.2 31.6 9.05
1975
01 07 3.2 1.4 0.8 5.0 2.60 0.4 1.8 0.8 6.4 2.35
01 2 IT 0.2 0.8 0 2.0 0.75 0.2 0.2 0 4.6 1.25
02 04 1.4 1.6 0.5 0.8 1.05 0.6 1.6 0 0 0.55
02 18 6.6 6.2 0.8 1.2 3.70 1.8 0 0 1.8 0.90
03 18 0.4 1.8 1.4 4.2 1.95 0.4 1.4 0.2 1.4 0.85
04 03 1.2 9.4 7.4 3.4 5.35 4.4 12.6 25.0 11.8 13.45
04 14 3.2 2.2 0.6 3.0 2.25 4.8 4.6 8.8 23.4 10.4
05 01T 13.6 8.6 15.4 7.8 11.35 6.6 10.4 58.6 16.8 23.1
05 13 7.6 23.0 6.4 7.2 11.05 63.4 39.2 78.6 43.0 56.05
05 26 2.8 29.0 8.2 16.6 14.15 0.6 23.8 24.6 12.4 15.4
06 12 1.0 65.2 0.4 42.0 27.15 0 22.4 0.2 35.6 14.55
07 07T 0.6 95.4 1.6 ..111.8 52.35 0 10.6 0.4 34.6 11.4
07 21 10.4 46.2 3.2 105.0 41.20 0 5.8 0 19.4 6.3
08 01 1.0 1.6 0 70.4 18.25 0 0 0.4 22.8 5.8
08 17 0 4.0 0 56.4 15.10 0 0.4 0 29.4 7.45
09 15T 0 0.8 0 0.2 0.25 0 0 0 0 0
10 26 0.8
3.25b
3.0
13.17
1.4
2.57
1.0
16.7
1.55 1.4
5.56
0
13.76
0.4
9.43
0
13.74
0.45
8.21° 9.62 9.67 11.59
aDate means; ^subarea means; °area means.
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Table 4« Continued.
„ _2
X no. organisms per 0.09 m
Dolichopodidae Muscidae
Control Treated a Control Treated a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974
05 14 0.2 0 0.4 0 0.15 0 0 0 0 0
05 27 0 0 0 0 0 0 0 0 0 0
06 11T 0 0 0.2 0 0.05 0 0 0.2 0 0.05
06 24 0 0 0 0 0 0 0 0 0 0
09 06 0 0.6 0 0 0.15 0 0 0 0 0
09 20 T 0 0.4 0 0 0.10 0 0 0 0 0
10 04 0 0 0 0 0 0.2 0 0 0 0.05
10 18 0 0 0 0 0 0 0 0 0 0
11 06 0 0 0 0 0 0 0 0 0 0
11 14 0 0 0 0 0.2 0 0 0 0 0.05
12 11 0 0 0 0 0 0 0 0 0 0
12 19 0.2 0 0 0 0.50 0.2 0 0 0 0.05
1975
01 07 0.6 0 0 0 0.15 0 0 0 0 0
01 21T 1.4 0 0 0 0.40 0 0 0 0 .2 0.05
02 04 0 0 0 0 0 0 0 0 0 0
02 18 0 0 0 0 0 0 0 0 0 0
03 18 0.6 0 0.2 0 0.20 0.4 0 0 0 0 .10
04 03 0.2 0 0 0 0.05 0 0 0 0 0
04 14 3.4 0 1.6 0 1.25 0 0 0 0 0
05 01T 2.4 0.2 3.8 0 1.60 0 0 0 0 0
05 13 0.2 0 0 0 0.05 0 0 0 0 0
05 26 0 0 0 0 0 0 0 0 0 0
06 12 0 0 0 0 0 0 0 0 0 0
07 07 T 0 0 0 0 0 0 0 0 0 0
07 21 0 0 0 0 0 0 0 0 0 0
08 01 0 0 0 0 0 0 0 0 0 0
08 17 0 0 0 0 0 0 0 0 0 0
09 15 T 0 0 0 0 0 0 0 0 0 0
10 26 0 0 0 0 0 0 __ 0 0 0 0
0.317^__0.041 0.214 0 0.034 0 0.007 0 .007
0.
c
179 0.107 0.017 0.007
g Q n
Date means; subarea means; area means.
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Table 4. Continued.
X no. organisms per 0.09 m^
Psychoda sp. Eulalia sp.
Control Treated _a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974 
05 14 0 0 0 0.2
05 27 0 0.2 0 0
06 11T 0 0 0 0
06 24 0 0 0 0
09 06 0 0 0 0
09 20? 0 0 0 0
10 04 0 0 0 0
10 18 0 0 0 0
11 06 0 0 0 0
11 14 0 0 0 0
12 11 0 0 0 0
12 19 0 0 0 0
0.05 0 0 0 0 0
0.05 0 0 0 0 0
0 0 1.0 0 0 0.25
0 0 0 0 0 0
0 0 0.2 0 0 0.05
0 0 0.2 0 0 0.05
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
1975
01 07 0 0 0 0 0 0 0 0 0 0
01 21T 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0 0 0 0 0 0 0 0
02 18 0 0 0 0 0 0 0 0 0 0
03 18 2.0 0 0 0 0.50 0 0 0 0 0
04 03 0 0 0.6 1.0 0.45 0 0 0 0 0
04 14 0 0 0 2.4 0.60 0 0 0 0 0
05 01T 0 0.2 0 1.6 0.45 0 0 0 0 0
05 13 0.8 0.6 0.2 5.4 1.85 0 0 0 0 0
05 26 0 0 0 0 0 0 0 0.2 0 0.05
06 12 0 0. 0 0 0 0 0 0 0 0
07 07T 0 0 0 1.0 0.25 0.6 0 0 0 0.15
07 21 0 0 0 0 0 1.2 0 0 0 0.30
08 01 0 0 0 0 0 0 0 0.6 0 0.15
08 17 0 0 0.2 0 0.05 0.6 0 1.0 0 0.40
09 15T 0 0 0 0 0 0.4 0 0.6 0.,2 0.30
10 26 0 0 0.2 0 0.05 0.8 0 0.8 0 0.40
0.097^__0.034 1
r~i"3*o«o __0.400 0.138___0. o ■p* 00
oo1—1
O
007
0.006C 0. 221 0.093 0.059
a b c
Date means; subarea means; area means.
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Table 4. Continued.
— 9
X no. organisms per 0.09 m 
Anopheles sp. Culex salinarius
Control Treated _a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974
05 14 0 0.2 0 0 0.05 0 0 0 0 0
05 27 0 0 0 0 0 0 0 0 0 0
06 11T 0 .2 0 0 0 0.05 0.4 0 0 0 0.10
06 24 0 0.2 0 0 0.05 0 0 0 0 0
09 06 0 0 0 0 0 0 0 0 0 0
09 20 T 0 0.4 0.2 0 0.15 0 0 0 0.2 0.05
10 04 0 0 0 0 0 0 0 0.2 0 0.05
10 18 0.2 3.0 0.2 0.2 0.90 0 1.4 0.4 0.2 0.50
11 06 0 0 0.2 0 0.05 0.6 0 2.2 0.2 0.75
11 14 0 0 0 0.2 0.05 0 0 1.8 0 0.45
12 11 0 0 0 0 0 0 0 0 0.2 0.05
12 19 0 0 0 0 0 0 0 0.2 0 0.05
1975
01 07 0 0 0 0 0 0 0 0 0 0
01 21T 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0 0 0 0 0 0 0 0
02 18 0 0 0 0 0 0 0 0 0 0
03 18 0 0 0 0 0 0 0 0.4 0 0.10
04 03 0 0 0 0 0 0 0 0.2 0 0.05
04. 14 0 0 0 0 0 0 0 0 0 0
05 01T 0 0 0 0 0 0 0 0 0 0
05 13 0 0.2 0 0 0.05 0.2 0 0 0 0.05
05 26 0 0 0 0 0 0 0 0 0 0
06 12 0 0 0.2 0 0.05 0 0 0 0 0
07 07T 0 0 0 0 0 0.2 0 0 0 0.05
07 21 0 0 0 0 0 0.2 0 0 0 0.05
08 01 0 0 0 0 0 0 0 0 0 0
08 17 0 0 0 0 0 0 0 0 0 0
09 15 T 0 0 0 0 0 0 0 0 0 0
10 26 0 0 0 0 0 ___0 0 0 0 0
0 . 014b 0.-138 0.026 0.014 0.186 0.028 0.138 0.026
0.076° 0.021 0.107 0.083
aDate means; subarea means; carea means.
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Table 4. Continued.
— 2
X no. organisms per 0.09 m
Gambusia affinis Heterandria formosa
Control Treated _a Control Treated _a
Date Grass vs Open Grass vs Open X Grass vs Open Grass vs Open X
1974
05 14 0.4 0.4 2.4 0.6 0.95 0 0.8 0 0.2 0.25
05 27 0 0.2 0 1.2 0.35 0 0 0 0 0
06 11T 1.4 0.6 0.4 0.2 0.65 1.0 0.6 1.0 0.2 n. 70
06 24 7 1.6 8 0.8 4.35 5.0 0.8 5.6 0.4 2.95
09 06 0 0 0 0 0 0 0 0 0 0
09 20 T 0 0.2 0 0 0.05 0 0 0 0 0
10 04 1.2 0 0.4 0 0.40 0 0 0 0.2 0.50
10 18 0 0 0.8 0 0.20 0 0 0 0 0
11 06 0 0 0 0 0 0 0 0 0 0
11 14 0 0.2 0 0 0.05 0 0 0 0 0
12 11 0 0 0 0 0 0 0 0 0 0
12 19 0.2 0 0 0 0.05 0 0 0 0 0
1975
01 07 0 0 0 0.2 0.05 0 0 0 0 0
01 21T 0 0 0 0 0 0 0 0 0 0
02 04 0 0 0.2 0.6 0.20 0 0 0 0 0
02 18 0.2 0 0.2 0 0.10 0 0 0 0 0
03 18 0 0 0 0 0 0 0 0 0 0
04 03 0 0 0.4 0.6 0.25 0 0 0 0 0
04 14 0 0 0 0 0 0 0 0 0 0
05 01T 0 0.2 0 0 0.05 0 0 0 0 0
05 13 0.6 0.6 1.0 0 0.55 0 0 0 0 0
05 26 0.8 0.2 1.6 2.0 1.15 0 0 0 0 0
06 12 0 0.2 1.0 0 0.30 0 0 0 0.4 0.10
07 07T 1.8 0.4 2.2 0 1.10 0 0 0 0.6 0.15
07 21 2.8 0 1.0 0.2 1.00 0 0 0 0.4 0.10
08 01 1.2 0.2 1.0 0.6 1.25 0 0 0 1.0 0.25
08 17 2.2 2.8 0 0.8 5.80 0 0 0.8 0.6 0.35
09 15T 7.4 1.8 2.0 5.0 4.05 0.8 1.0 0.2 0.4 0.60
10 26 1.1.0 6.2 2.6 1.4 5.30 1.2 0.8 0.8 2.0 1.20
1.32____0.614 0.869___0.489
0.996 0.679
aDate means; ^subarea means; carea means.
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Table 5. Populations of aquatic organisms significantly reduced
after exposure to six applications of methoprene (28 gm Al/lia) 
over an 18 month period in Louisiana coastal marsh habitats.
Hyallela azteca*3 (mixed stages)
- 2 
X no. organisms per 0.09 m
Date
Control _c Treated 
Grass vs Open X Grass vs Open X
1974 
05 14 0.2 7.0 3.6 0.8 21.8 11.3
05 27 6.8 14.8 10.8 1.0 3.2 2.1
06 11 T 8.4 44.4 26.4 5.6 6.4 6.0
06 24 7.6 15.2 11.4 2.0 5.8 3.9
09 06 0 0 0 0 0 0
09 20 T 0 0 0 0 0 0
10 04 0 0 0 0 0 0
10 18 0 0 0 0 0 0
11 06 0 0 0 0 0 0
11 14 0 0 0 0 0 0
12 11 0 0 0 0 0 0
12 19 0 0 0 0 0 0
1975
01 07 0 0 0 0 0 0
01 21 T 0 0 0 0 0 0
02 04 0 0 0 0 0 0
02 18 0 0 0 0 0 0
03 18 0 0 0 0 0 0
04 03 0.2 0.2 0.2 0 0 0
04 14 0 0.8 0.4 0 0 0
05 01 T 0 0.6 0.3 0 0 0
05 13 9.0 2.8 5.9 4.0 0.4 2.2
05 26 11.8 1.4 6.6 8.0 0 4.0
06 12 10.4 1.8 6.1 30.6 0 15.3
07 07 T 20.4 2.8 11.6 23.0 0.8 11.9
07 21 40.0 4.4 22.2 19.0 0.2 9.6
08 01 7.8 6.2 7.0 4.2 0 2.1
08 17 4.2 0.6 2.4 5.2 0.2 2.7
09 15 T 7.6 8.4 8.0 12.0 3.2 7.6
10 26 22.8 1.0 11.9 10.4 0.6 5.5
5.42d 3.87 4.38 1.46
4.64e 2.92
Significant; ^highly significant; cdate means; ^subarea means;
earea means. T = treatment date.
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Table 5. Continued.
Taphromysis louisianae^ (mixed stages)
—  2 ______ X no. organisms per 0.09 m______
Control _c Treated
Date Grass vs Open X Grass vs Open
1974
05 14 0.4 0 0.2 0 0 0
05 27 0 0 0 0 0 0
06 11T 0.8 0 0.4 0 0 0
06 24 0 0.6 0.3 0.4 0.2 0.3
09 06 0 0 0 0 0 0
09 20T 0 0 0 0 0 0
10 04 0 0 0 0 0 0
10 18 0 0 0 0 0 0
11 06 0 0 0 0 0 0
11 14 0 0 0 0 0 0
12 11 0 0 0 0 0 0
12 19 0 0 0 0 0 0
1975
01 07 0 0 0 0 0 0
01 21T 0 0 0 0 0 0
02 04 0 0 0 0 0 0
02 18 0 0 0 0 0 0
03 18 0 0 0 0 0 0
04 03 0 0 0 0 0 0
04 14 0 0.2 0.1 0 0 0
05 01T 0 0.2 0.1 0 0.2 0.1
05 13 1.2 5.8 3.5 0.2 1.4 0.8
05 26 8.8 82.0 45.4 0.2 8.6 4.4
06 12 0 15.4 7.7 0 6.6 3.3
07 07T 0 1.2 0.6 0.2 0 0.1
07 21 0 3.4 1.7 0 0.2 0
08 01 0 0 0.1 0 0 0
08 17 0 0 0 0 0 0
09 15T 0 0 0 0 0 0
10 26 ___0
0 .386d
0
3.75
0 0
0.035
0.8
0.621
0.4
2.07e 0.328
Significant; highly significant; °date means; ^subarea means;
e
area means.
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Table 5. Continued.
Callibaetis sp.(Immatures)
________________X no. organisms per 0.09 m^______________
Control _a Treated _
Date Grass vs Open X Grass vs Open X
1974 
05 14 0 0 0 0 0 0
05 27 0 0.4 0.2 0.6 0.4 0.5
06 11T 7.6 13.4 10.5 7.6 3.0 5.3
06 24 0.6 0.8 0.7 3.0 1.2 2.1
09 06 0 0 0 0 0 0
09 20T 0 0 0 0 0 0
10 04 0 0 0 0 0 0
10 18 0 0 0 0 0 0
11 06 0 0 0 0 0 0
11 14 0 0 0 0 0 0
12 11 0 0 0 0 0 0
12 19 0 0 0 0 0 0
1975 
01 07 0 0 0 0 0 0
01 2 IT 0 0 0 0 0 0
02 04 0 0 0 0 0 0
02 18 0 0 0 0 0 0
03 18 0 0 0 0 0 0
03 18 0 0 0 0 0 0
04 03 0 0 0 0 0 0
04 14 0 0 0 0 0 0
05 01T 0.4 0.4 0.4 0.8 0 0.4
05 13 1.8 0.8 1.3 1.8 0 0.9
05 26 1.6 0.2 0.9 1.0 0 0.5
06 12 0.4 1.6 1.0 2.2 0.2 1.2
07 07T 2.2 1.0 1.6 1.4 0 0.7
07 21 1.2 0.2 0.7 0.2 0 0. 1
08 01 1.2 0 0.6 0.2 0.2 0.2
08 17 0 0 0 0 0 0
09 15T 0 0 0 0 0 0
10 26 0 0 0 0 0 0
0. 593b 0.648 
0.620c
0. 662 0.172 
0.417
3Significant; ^highly significant; cdate means; ^subarea means;
earea means.
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Table 5, Continued.
Coenagrionidaek (Immatures)
— O
____________ X no. organisms per 0.09 m
Control c Treated
Date Grass vs Open X Grass vs Open X
1974
05 14 0.8 3.2 2.0 0 9.4 4.7
05 27 2.4 1.4 1.9 0.6 0.8 .7
06 11T 4.2 0.2 2.2 3.2 1.0 2.1
06 24 0.4 0.2 .3 1.8 0.6 1.2
09 06 0 0 0 0 0 0
09 20T 1.8 3.6 2.7 2.4 0 1.2
10 04 2.2 2.2 2.2 0.8 1.6 1.2
10 18 1.4 2.8 2.1 0.4 1.8 1.1
11 06 10.6 4.0 7.3 1.2 1.0 1.1
11 14 2.4 2.2 2.3 0.2 0.4 .3
12 11 3.2 1.8 2.5 0 0.4 .2
12 19 4.4 3.4 3.9 1.6 1.2 .9
1975
01 07 0 2.8 1.4 3.0 0.8 1.9
01 21T 0 0.6 .3 0 0 0
02 04 1.2 1.8 1.5 0.4 0.8 .6
02 18 0.8 1.4 1.1 0 0.2 .1
03 18 0 0.4 .2 0 1.0 .5
04 03 0 1.4 .7 0.2 0.6 .4
04 14 0.4 0 .2 0.2 0 . 1
05 01T 0.2 0 .1 0.2 0 .1
05 13 2.6 0 1.3 0.6 0 .3
05 26 2.8 0.4 1.6 1.8 0 .9
06 12 1.6 0.8 1.2 3.4 0.6 2.0
07 07T 2.6 1.6 2.1 2.6 0 1.3
07 21 2.6 0.2 1.4 1.0 0 .5
08 01 2.4 0.6 1.5 1.6 0.4 1.0
08 17 0.6 0 .3 0.2 0 .1
09 15T 0.6 0.2 .4 0.4 0.4 .4
10 26 1.0 0 .5 0.4 0 .2
1.83d 1.28 0.972 0.759
1.56e 0.866
aSignificant; ^highly significant; Cdate means; dsubarea means;
e
area means.
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Table 5. Continued.
u
Belonia-Anax (Immatures)
— 2 ____________ X no. organisms per 0.09 m
Control c Treated
Date Grass vs Open X Grass vs Open X
1974
05 14 0.8 0 .4 0 0.2 .1
05 27 0 0 0 0 0 0
06 11T 0.2 0 .1 0.2 0.2 .2
06 24 0.2 0 .1 0.2 0.2 .2
09 06 0 0 0 0 0 0
09 20T 0 0.2 .1 0 0 0
10 04 0.2 0 .1 0 0 0
10 18 0 1.8 .9 0 0 0
11 06 0 0 0 0 0 0
11 14 0.4 0 .2 0 0 0
12 11 0.4 0 .2 0 0 0
12 19 0 0.4 .2 0 0 0
1975
01 07 0 0.2 .1 0 0 0
01 21T 0 0 0 0 0.2 .1
02 04 0 0 0 0 0 0
02 18 0 0 0 0 0 0
03 18 0 0 0 0 0 0
04 03 0 0 0 0 0 0
04 14 0 0 0 0 0 0
05 01T 0 0 0 0 0 0
05 13 0 0 0 0 0 0
05 26 0 0 0 0 0 0
06 12 0 0 0 0 0 0
07 07T 0 0 0 0 0 0
07 21 0.4 0 .2 0 0 0
08 01 0.2 0.2 .2 0 0 0
08 17 1.2 0 .6 0 0 0
09 15T 0 0.2 .1 0 0 0
10 26 0.2 0 .1 0.2 0 .1
0.145d 0.103 0.021 0.021
0.124e 0.021
a Significant, ^highly significant; cdate means; ^subarea means;
e
area means.
70
Table 5, Continued.
Noteridae (Immatures)
— 9
_______________ X no. organisms per 0.09 m ______________
Control _c Treated _
Date Grass vs Open X Grass vs Open X
1974
05 14 0.2 4.0 2.1 0 5.4 2.7
05 27 1.6 1.4 1.5 0 0.4 .2
06 11T 2.6 3.0 2.8 2.0 0 1.0
06 24 0.8 0.4 . 6 0.4 0.6 . 5
09 06 0.2 0.4 .3 0 0 0
09 20T 0.8 0.2 .5 2.0 0.6 1.3
10 04 0.8 0 .4 0 0 0
10 18 0 0 0 0 0.2 . 1
11 06 0 0 0 0 0 0
11 14 0 0 0 0 0 0
12 11 0 0 0 0 0 0
12 19 0 0 0 0 0 0
1975
01 07 0 0 0 0 0 0
01 2 IT 0 0 0 0 0 0
02 04 0 0 0 0 0 0
02 18 0 0 0 0 0 0
03 18 0 0 0 0 0 0
04 03 0 0 0 0 0 0
04 14 0 0 0 0 0 0
05 01T 0.6 0 .3 2.8 0 1.4
05 13 18.8 0.4 9.6 8.6 0.6 4.6
05 26 1.8 0 .9 2.0 0 1.0
06 12 0.6 0.4 .5 1.2 0 . 6
07 07T 1.6 0.2 .9 0.4 0 .2
07 21 2.2 0 1.1 0.6 0 .3
08 01 1.4 0.6 1.0 2.2 0 1.1
08 17 1.4 0.2 .8 0.4 0 .2
09 15T 0.4 0 .2 0.2 .6 .4
10 26 0 0 0 0 ___0 0
1.23d 0.386 0.786 0.289
0.810e 0.537
3 Significant; ^highly significant; Cdate means; dsubarea means;
e
area means.
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Table 5. Continued.
Hydrocanthus^ sp .(Adults)
—  2 
____________ X no. organisms per 0.09 m
Control Treated
Date Grass vs Open X Grass vs Open X
1974
05 14 0 0 0 0.2 0.4 .3
05 27 1.0 0.2 . 6 0 0.2 .1
06 11T 0.2 0.6 .4 0.2 0.8 .5
06 24 0.4 1.0 .7 0.6 2.0 1.3
09 06 0 0 0 0.2 0 .1
09 20T 0 0 0 0 0 0
10 04 0.2 0 .1 0 0 0
10 18 0 0 0 0 0 0
11 06 0 0 0 0 0 0
11 14 0 0 0 0 0 0
12 11 0 0 0 0 0 0
12 19 0.2 0 .1 0 0 0
1975
01 07 0 0 0 0 0 0
01 21T 0 0 0 0 0 0
02 04 0 0 0 0 0 0
02 18 0 0 0 0 0 0
03 18 0 0 0 0 0 0
04 03 0 0 0 0 0 0
04 14 0 0 0 0 0 0
05 Oil 0 0 0 0 0 0
05 13 0.2 0.2 .2 0.4 0 .2
05 26 1.0 0 .5 0 0 0
06 12 0.6 0.4 .5 0.6 0 .3
07 07T 0.4 0 .2 0 0 .0
07 21 0.6 0 .3 0.2 0 .1
08 01 0.4 0.4 .4 0.2 0 .1
08 17 1.6 0.4 1.0 0. 6 0.2 .4
09 1ST 2.0 0.8 1.4 0.6 0.4 .5
10 26 1.2 0 .6 0 0 0
0.345d 0.138 0.131 0.138
0.241e 0.134
aSignificant; ^highly significant; cdate means; ^subarea means;
earea means.
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Table 5. Continued.
Berosus infuscatus^ (Adults)
_ 9
X no. organisms per 0.09 m
Control c Treated
Date Grass vs Open X Grass vs Open X
1974
05 14 0.8 0.2 .5 6.6 0 3.3
05 27 0 0 0 1.0 0.8 .9
06 11T 0 0 0 0.6 0 .3
06 24 0 0 0 0 0.2 .1
09 06 6.2 18.4 12.3 0.8 0.4 . 6
09 20T 0.4 0.2 .3 0.4 0.2 .3
10 04 1.2 1.8 1.5 0 0 0
10 18 1.6 3.2 2.4 0.8 1.4 1.1
11 06 6.6 2.8 4.7 2.4 1.8 2.1
11 14 2.8 1.4 2.1 0.6 0.4 .5
12 11 1.4 0.4 .9 1.2 0.2 .7
12 19 0.8 0 .4 1.2 0 . 6
1975
01 07 2.0 2.2 2.1 0.2 0 .1
01 2 IT 0 0 0 0 0 0
02 24 0 0 0 0 0 0
02 18 0 0 0 0 0 0
03 18 0.4 0.2 .3 0.4 0 .2
04 03 0 0 0 0.4 2.0 1.2
04 14 0.4 0 .2 0.4 0.2 .3
05 01T 1.0 0 .5 0 1.0 .5
05 13 0 0 0 0 0 0
05 26 0 0 0 0.4 0 .2
06 12 0 0 0 0 0.2 .1
07 07T 0 1.0 .5 0 0.4 .2
07 21 0 0 0 0.2 0 . 1
08 01 0 0 0 0 0 0
08 17 0 0 0 0 0 0
09 15T 0 0 0 0 0 0
10 26 0 0 0 __ 0 0 0
0.883d 1.10 0.606 0.317
0.989e 0.462
Significant; ^highly significant; cdate means; Subarea means;
e
area means.
73
Table 5. Continued,
Berosus^ sp, (Immatures)
—  2
____________ X no. organisms per 0.Q9 m
Control c Treated
Date Grass vs Open X Grass vs Open X
1974
05 14 2.4 4.0 3.2 2.0 5.2 3.6
05 27 2.4 0.2 1.3 0.4 0 .2
06 11T 0.6 3.2 1.9 0.2 0.8 . r>
06 24 0.4 1.0 .7 0 0 0
09 06 9.2 21.0 15.1 1.8 0.4 1.1
09 20T 0.6 4.6 2.6 0.8 0 .4
10 04 1.6 2.0 1.8 0.6 0.8 .7
10 18 7.0 3.4 5.2 1.2 3.4 2.3
11 06 17.4 16.6 17.0 3.8 1.6 2.7
11 14 5.6 8.0 6.8 1.4 3.0 2.2
12 11 6.0 6.6 6.3 0.6 1.4 1.0
12 19 1.4 2.8 2.1 0.4 0.8 .6
1975
01 07 2.0 0.8 1.4 0.6 1.2 .9
01 21T 2.2 2.6 2.4 0 0 0
02 04 3.8 2.8 3.3 0.2 0.6 .4
02 18 3.0 4.4 3.7 0.2 0.8 . 5
03 18 1.6 2.2 1.9 0.4 2.6 1.5
04 03 0.6 1.0 .8 0.8 1.0 .9
04 14 6.4 7.0 6.7 1.2 2.6 1.9
05 01T 12.8 6.8 9.8 6.2 1.4 3.8
05 13 11.4 3.8 7.6 1.6 1.8 1.7
05 26 6.6 2.4 4.5 3.8 0.6 2.2
06 12 3.8 0.6 2.2 1.8 0.2 1.0
07 07 T 0.4 1.8 1.1 1.0 0 .5
07 21 0.8 1.4 1.1 0 1.6 .8
08 01 0.4 4.2 2.3 0.2 0 .1
08 17 0.8 2.6 1.7 0.8 0.4 .6
09 15 T 1.0 6.4 3.7 0.6 0.2 .4
10 26 4.0 1.0 2,5 0.6 0 .3
4.01d 4.32 1.14 1.12
4.16* 1.13
^ b q j
Significant; highly significant; date means; subarea means; 
earea means.
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Table 5. Continued,
Notophilak sp. (Immatures)
—  2
____________ X no. organisms per 0.09 m
Control c Treated
Date Grass vs Open X Grass vs Open X
L974
05 14 0.6 0 .3 0.2 2.4 1.3
05 27 5.6 0.8 3.2 0.4 0 .2
06 11T 1.0 0.4 .7 2.4 3.2 2.8
06 24 0.2 1.0 . 6 0.8 0 .4
09 06 0.2 0.2 .2 0.4 0 .2
09 20T 1.0 0 .5 1.2 0.2 . 7
10 04 1.8 0 .9 0.2 0.2 .2
10 18 0 0 0 3.6 0 1.8
11'06 1.2 0.2 .7 0.2 0 . 1
11 14 7.0 1.8 4.4 2.0 0 1.0
12 11 37.6 1.0 19.3 2.6 1.0 1.8
12 19 0.4 6.4 3.4 5.4 0.4 2.9
1975
01 07 0.4 0.2 .3 5.4 0.4 2.9
01 21T 0.8 1.0 .9 0 0 0
02 04 26.4 7.8 17.1 0.4 0 .2
02 18 4.2 0.4 2.3 8.2 0 4.1.
03 18 1.4 0.2 .8 7.4 0.8 4.1
04 03 1.6 0.2 .9 0.2 1.0 .6
04 14 3.2 0.2 1.7 0.2 0 .1
05 01T 6.4 0.4 3.4 11.4 0 5. 7
05 13 37.6 0.2 18.9 6.4 0 3.2
05 26 11.8 0 5.9 9.2 0 4. 6
06 12 15.2 2.8 9.0 9.0 0 4. 5
07 07T 9.4 0.2 4.8 4.0 0 2.0
07 21 0.8 0 .4 2.0 0.2 1.1
08 01 2.6 0.4 1.5 4.8 0.2 2.5
08 17 1.6 0.6 1.1 1.2 0 .6
09 15 T 0.2 1.8 1.0 1.8 1.0 1.4
10 26 2.6 0.8 1.7 1.4 0 . 7
6.30d 1.0 3.19 0.379
3.65e 1.78
Significant; ^highly significant; cdate means; ^subarea means;
earea means.
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Table 5. Continued.
Chironomidae*3 (Immatures)
____________ X no. organisms per 0.09
Control c Treated
Date Grass vs Open X Grass vs Open X
1974 
05 14 2.8 51.4 27.1 1.6 4.8 3.2
05 27 0.2 0 .1 2.4 1.2 1.8
06 11T 0.8 1.2 1.0 4.8 2.2 3.5
06 24 8.2 6.4 7.3 8.0 1.4 4.7
09 06 0 0 0 0.6 0 .3
09 20T 0 0 0 0.6 0 .3
10 04 1.6 1.0 1.3 0 0 0
10 18 4.4 2.2 3.3 1.4 2.4 1.9
11 06 58.2 14.8 36.5 3.2 1.4 2.3
11 14 16.0 5.4 10.7 0.6 1.8 1.2
12 11 5.2 1.0 3.1 0.4 0 .2
12 19 0.8 0.2 .5 0 0 0
1975
01 07 0.4 1.6 1.0 0 0 0
01 21T 0.2 3.2 1.7 0 0.4 .2
02 04 2.6 3.2 2.9 0 2.0 1.0
02 18 1.8 10.4 6.1 0.8 1.8 1.3
03 18 1.8 3.4 2.6 0.4 19.4 9.9
04 03 3.6 30.0 16.8 24.6 21.2 22.9
04 14 20.6 100.4 60.5 1.2 95.2 48.2
05 01T 20.4 410.8 215.6 12.8 259.8 136.3
05 13 25.6 185.0 105.3 9.2 152.0 80.6
05 26 18.2 66.8 42.5 3.2 34.6 18.9
06 12 0.2 3.4 1.8 0.4 4.4 2.4
07 07T 0 3.6 1.8 1.2 10.8 6.0
07 21 1.0 5.2 3.1 1.0 6.6 3.8
08 01 0.8 3.4 2.1 1.8 5 J 6 3.7
08 17 0.2 0.4 .3 0 0.'4 .2
09 15T 0.4 5.0 2.7 1.6 0 .8
10 26 10.4 12.8 11.6 53.4 8.6 25.2
7.12d 32.14 4. 66 22.0
19.32e 13.3
Significant; highly significant; cdate means; Subarea means;
e
area means.
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Table 5. Continued
Physa^ sp (mixed ages)
_______________ X no. organisms per 0.09 m^______________
Control c Treated
Date Grass vs Open X Grass vs Open X
1974 
05 14 0.2 0.8 .5 0.2 0.4 .3
05 27 0.8 0.6 .7 0 1.0 . 5
06 11T 0.6 1.0 .8 1.0 0.4 . 7
06 24 0.6 0.4 .5 0 0 0
09 06 0 0 0 0 0 0
09 20T 0 0 0 0.2 0 . 1
10 04 0 0 0 0 0 0
10 18 0 0 0 0 0 0
11 06 0 0 0 0 0 0
11 14 0 0 0 0 0 0
12 11 0 0 0 0 0 0
12 19 0.6 0 .3 0 0 0
1975
01 07 0 0 0 0 0 0
01 21? 0 0 0 0 0 0
02 04 0 0 0 0 0 0
02 18 0 0 0 0 0 0
03 18 0 0 0 0 0 0
04 03 0 0 0 0 0 0
04 14 0 0 0 0 0 0
05 01T 0.6 0 .3 0 0 0
05 13 1.4 0 .7 0 0 0
05 26 1.8 0.2 1.0 0 0 0
06 12 0.2 0 0 0 0 0
07 07 T 0.2 0.2 0 0 0 0
07 21 0.2 0 0 0 0 0
08 01 0.6 0.4 0 0 0 0
08 17 0.4 0.6 0 0.2 0.2 0.2
09 15? 0.2 0.4 0 1.2 0.2 0.7
10 26 9.4 0.2 0 5.8 0 2.9
0.6l4d 0.166 0.297 0.076
0.389® 0.186
a Significant; ^highly significant; cdate means; ^subarea means;
earea means.
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Table 5. Continued.
Palaemonetes paludosus
—a 2 
X no. organisms per 0.09 m
Date
__a
Grass vs Open X Grass vs Open X
1974
05 14 0 1.0 0.5 0 0 0
05 27 0 0.2 0.1 0 0 0
06 11T 0.6 9.2 4.9 0 0 0
06 24 1.0 4.0 2.5 0 0 0
09 06 0 0 0 0 0 0
09 20 T 0 0 0 0 0 0
10 04 0 0 0 0 0 0
10 18 0 0 0 0 0 0
11 06 0 0 0 0 0 0
11 14 0 0 0 0 0 0
12 11 0 0 0 0 0 0
12 19 0 0 0 0 0 0
1975
01 07 0 0.2 0.1 0 0 0
01 21 T 0 0.6 0.3 0 0 0
02 04 0 0 0 0 0 0
02 18 0 0.8 0.4 0 0 0
03 18 0 0 0 0 0 0
04 03 0 0.2 0.1 0 0 0
04 14 0 0 0 0 0 0
05 01 T 0 0 0 0 0 0
05 13 0 0 0 0 0 0
05 26 0 0.6 0.3 0 0 0
06 12 0 0 0 0 0 0
07 07 T 0 0 0 0 0 0
07 21 0.2 0.2 0.2 0.4 0.2 0.3
08 01 0 0 0 0 0 0
08 17 0 1.8 0.9 0 0 0
09 15 T 0 0.2 0.1 0 0 0
10 26 0 1.0 0 0 0 0
0.062b 0.689 
0.376°
.014
0.011
.007
b , cDate means; subarea means; area means.
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Figure 2. Average number of Bidessus affinis adults and immatures collected
from the study site. May 1974 - October 1975.
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Figure 4. Average number of Lacophilus proximus adults and immatures collected
from the study site. May 1974 - October 1S75.
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Figure 5. Average number of Lissorhoptrus sp. adults and immatures collected
from the study site. May 1974 - October 1975.
Av
er
ag
e 
Nu
mb
er
 
pe
r 
0.
09
adults
<N 1.5.
e------ g immatures
,5 -
0
w
A />
t
i
i
i
i
f t *
/A 
J ,
A
I
I
A
/ \
V /
■ ■' V
' / *
1 ' A
\
\
y  / \ IA . \__
*
/ \
May Jun  ^Sept * Oct * Nov * DecT"^Jan ^ e b  ^Mar * Apr * May * Jun * Jul T 1 Sept 1 Oct
Figure 6. Average number of Tropisternus lateralis adults and immatures collected
from the study site. May 1974 - October 1975.
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from the study site. May 1974 - October 1975.
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Figure 8. Average number of Procambarus clarki and Cambarellus sp. adults and immatures
collected from the study site. May 1974 - October 1975.
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Figure 9. Average number of Gambusia affinis and Heterandria formosa adults and immatures
collected from the study site. May 1974 - October 1975.
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azteca: Procambarus clarki and Cambarellus sp,; Callibaetis sp. ; 
Coenagrionidae; Pachvdiplax sp. ; Belostoma: Mesovelia muisanti; 
Hvdrovatus cuspidatus: Liodessus affinis: Laccophilus proximus; 
Suphisellus spp.; Noteridae, Hvdrocanthua sp.; Tropisternus lateralis; 
Berosus exiauus: Enochrus blatchlevi: Lissorhoptrus spp.; Onychylis 
sp.; Muscidae; Phvsa s p . : and Gambusia affinis.
Berosus infuscatus. Anopheles sp.; Tabanidae; Celina 
aneustata: Belonia sp.; Anax sp.; and Heterandria formosa showed 
no statistically significant (P>0.05) preference for either grassy 
or open habitats.
Insect activity was evident throughout the entire study 
period with the exception of the drought which took place during 
July and August 1974. No collections were made during this time. 
Generally, insect activity was at its peak during the warmer months 
and was somewhat reduced in the colder winter months.
Berosus infuscatus. Suphisellus spp.; Coenagrionidae 
Trjchocorixa louisianae. Chironomidae, Notophila sp., Procambarus 
clarki and Cambarellus sp., and Gambusia affinis were collected 
throughout the study while all other organisms occurred at definite 
periods or appeared only sporadically.
Activity was most prevalent in the grassy habitat when 
compared to the open, but important prey components such as 
chironomids occupied the open habitats. This supports visual 
observations made in the field at the time of collection.
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Treatment Effects
Data on the following aquatic organism populations were 
statistically analyzed; Amphipoda - Hvallela azteca (mixed ages); 
Decapoda - Procambarus clarki and Cambarellus sp. (combined, mixed 
ages); Mysidacea - Taphromysis louisianae (mixed ages); Ephemeroptera - 
Caenis sp, and Callibaetis sp. (immatures); Odonata - BeIonia sp, - 
Anax sp, (combined, immatures); Coenagrionidae and Pachvdiplax sp. 
(immatures); Hemiptera - Buenoa spp. (adults and immatures), Belostoma 
testaceum (adults and immatures), Mesovelia mulsanti (adults and 
immatures) and Trjchocorexa louisianae (adults and immatures); 
Coleoptera - Lixellus sp. (adults), Lissorhoptrus spp. (adults and 
immatures). Liodessus affinis (adults and immatures), Hvdrovatus 
cuspidatus (adults), Laccophilus proximus (adults and immatures)
Berosus exiguus (adults), Berosus infuscatus (adults and immatures), 
Enochrus blatchlevi (adults and immatures), Tropisternus lateralis 
(adults and immatures), Hvdrocanthus (adults), Suphisellus 
spp. (adults) and Noteridae (immatures); Diptera-Anopheles sp.,
Culex salinarius. Chironomidae,Doliochopodidae, Eulalia sp., Muscidae 
sp., Notophila sp. and Psychoda 3p. (all immatures); Cypriniformes - 
Gambusia affinis and Heterandria formosa (mixed ages); Gastropoda - 
Physa sp.
Analysis was conducted with respect to the following sources 
of variation; collection date, area (treatment vs control), subarea 
(grassy habitat vs open habitat) and all possible interactions.
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The selection of certain populations for statistical 
analysis was based on prior work done by Steelman et al. (1975) 
relative to the numbers of organisms collected and the frequency 
of occurrence.
With the exception of Muscidae sp. a highly significant 
(P<0.01) difference existed between collection dates and probably 
was due to differences in individual species biological cycles, 
seasonal distributions and environmental conditions of the plots 
at the time of collection.
The analyses of variance for aquatic organism populations 
that were significantly reduced by exposure to methoprene treatments 
are shown in Table 6. The average numbers of aquatic organisms 
collected by date, area and subarea are shown in Table 5.
A highly significant reduction (P<0.01) occurred in 
populations of the scud Hyallela azteca and the opposum shrimp 
Taphromysis louisianae when the treated and untreated control plots 
were compared. Several investigators have tested the effects of 
methoprene on food chain crustaceans, but none have reported adverse 
effects on H. azteca caused by this chemical (Miura and Takahashi 
1973, 1974; Norland and Mulla 1975). To my knowledge this is the 
first report of the effects of methoprene on T^. louisianae populations.
At the beginning of the study, H. azteca was collected in 
significantly greater numbers in the open habitat areas in both the
Table 6. Analysis of variance for populations of nontarget aquatic organisms significantly reduced after 
exposure to six applications of Methoprene (28 gm Al/ha) over an 18 month period in Louisiana 
marsh habitats,
Source df
Hyallela 
(Mixed Stages)
Taohromvsis 
(Mixed Stages)
Palamonetes 
(Mixed Stages)
Callibaetis
(Immatures)
MS LSD MS LSD MS LSD MS LSD
Date 28 14.815d 0.254 0.280d 0.111 0.280d 0.018 2.443d 0.027
Area3 1 12.599d 0.016 1.298d 0.007 1.299d 0.001 0.285c 0.002
Date*Area 28 2.474d 0.508 0.282d 0.223 0.282d 0.038 0.230d 0.054
Subarea*5 1 18.691de 0.016 0.809df 0.007 0.809df 0.001 0.795de 0.002
Date*Subarea 28 8.631d 0.508 0.163d 0.223 0.163d 0.038 0.096 0.054
Area*Subarea 1 2.069d 0.035 0.872d 0.015 0.872d 0.002 0,549d 0.004
Date*Area*Suba 28 1.332d 1.020 0.I60d 0.446 0.160d 0.075 0.185d 0.108
Error 464 0.663 0.049 0.049 0.070
Total 579
aControl vs treated; ^grassy vs open; Significant (P<0,05); ^highly significant (PcO.Ol); preference
e f
for grassy or open habitat.
Table 6. Continued.
Notophila Chironomidae Physa
(Immatures) (Immatures) (Mixed Ages)
Source df MS LSD MS LSD MS LSD
Date 28 3.529d 0.295 108.636d 0.562 0.548d 0.025
Area3 1 6.474d 0.020 30.059d 0.039 0.486d 0.002
Date*Area 28 2.466d 0.591 6.898d 1.120 0.046 0.050
Subarea^ 1
He
75 . 099 0.020 291.215df 0.039 0.923de 0.002
Date*Subarea 28 3 . 209d 0.591 56.763d 1.120 0.466d 0.050
Area*Subarea 1 0.464 0.040 3.552 0.077 0.082 0.003
Date*Area*Suba 28 1.686d 1.180 4.002d 2.240 0.046 0.100
Error 464 0.770 1.464 0.066
Total 579
£L b G (j
Control vs treated; grassy vs open; significant (P<0,05); highly significant
e f
(P<0.01); preference for grassy or open habitat.
Table 6. Continued.
Coenagrionidae 
(Immatures)
Suphisellus
(immatures
Berosus infuscatus 
(Adults)
Berosus spp. 
(Immatures)
Source df MS LSD MS LSD MS LSD MS LSD
Date 28
d
1.276 0.079 1.708d 0.045 1.799d 0.052 4.027d 0.712
a
Area 1 5.891d 0.005 0.483° 0.003 1.632d 0.004 59.752d 0.013
Date*Area 28 0.584d 0.158 0.177° 0.091 1.032d 0.103 1.634d 0.037
L
Subarea 1 1.604de 0.005 4.259de 0.003 0.220 0,004 0.394 0.013
Date*Subarea 28 0.866d 0.158 1.466d 0.091 0.369d 0.103 0.864d 0.037
Area*Subarea 1 0.041 0.011 0.107 0.006 0.241 0.007 0.358 0.026
Date*Area*Suba 28 0.360d 0.315 0.156 0.181 0.236d 0.207 0.666 0.742
Error 464 0.205 0.118 0.135 0.483
Total 579
aControl vs treated; ^grassy vs open; Significant (P<0.05); ^highly significant (P<0.01); preference
e f
for grassy or “open habitat.
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Table 6. Continued.
Hydrocanthus
(Adults)
Belonia-Anax spp. 
(Immatures)
Source df MS LSD MS LSD
Date 28
d
0.207 0.013 0.020 0.008
Areaa 1 0.225d 0.001 0.160d 0.001
Date*Area 28 0.051C 0.025 0.018 0.016
Subarea*1 1 0.204cf 0.001 0.016 0.001
Date*Subarea 28 0.063d 0.025 0.023 0.016
Area*Subarea 1 0.163d 0.002 0.017 0.001
Date*Area*Suba 28 0.028 0.051 0.026 0.032
Error 464 0.033 0.021
Total 579
L p
Control vs treated; grassy vs open; significant (P 0.05);
^highly significant (P 0.01); preference for egrassy or 
f
open habitat.
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treated and untreated plots. After the drought of July and August,
1974, no scuds were collected until April 3, 1975, at which time they 
were obtained from samples collected in the control plot, 
only. Some 40 days later the scuds were collected in the treated 
plots. At this time, the treated plots had received 4 applications 
of methoprene. As the scud population increased, a significant change 
occurred in habitat preference in both the treated and untreated 
plots. Significantly higher populations were collected in the grassy 
habitats of the plots during May and June, 1975, as compared to the 
iniLial collections of scuds in May and June of 1974.
The methoprene applications caused a highly significant
reduction (P<0.01) in H, azteca when the treated and untreated
populations were compared (ca 507, reduction in the number of scuds/
2
0.09 m ). The highly significant (P<0.01) area (treatment vs control)
X subarea (grassy vs open) interaction indicated that the greater
mortality occurred in the scud population in the treated open
habitat (Table 6). This became evident when the scud populations
in grassy habitats of both treated and untreated areas were compared;
the populations in the grassy-treated area were as high or higher
than in the grassy-control area. The open-control area had significantly
higher populations of scuds than the open-treated area.
prior to the July-August, 1974 drought, significantly 
(P<0.01) greater numbers of Taphromysis louisianae were collected
from the grassy habitats in both the control and treated plots. At 
this time the treated plot had received one application of methoprene. 
From September 6, 1974 - April 3, 1975, no opossum shrimp were 
collected from either the control or the treated plots. The April 14, 
1975 samples yielded the shrimp from the control plot and 17 days 
later shrimp appeared in the treated plot. Two weeks after the April 17, 
1975 methoprene application, no statistically significant (P>0.01) 
difference could be detected between the treated and control popula­
tions. However, ca 1 month after the April 17 application, there 
was a significant (P<0.01) reduction in the treated population when 
compared to the control. This reduction remained evident until 
August 17, when no opossum shrimp were collected from either the 
treated or the control plots.
Over the 18 month study, population numbers were higher 
in 1975 than in 1974. The treated population was reduced by ca 
8 5% when compared to the untreated control.
Exposure to the methoprene treatments caused a highly 
significant (P<0.01) reduction in immature populations of 
Coenagrionids and Belonia sp. - Anax sp., and a significant 
(P<0.05) reduction in Callibaetis sp. Immatures when compared 
to the populations in the untreated control.
Prior to the first treatment date, significantly (P<0.05) 
more Callibaetis sp. were collected from the treated plot; however,
this situation reversed itself on the first treatment date. Following 
the first application of methoprene, the Callibaetis population in 
the treated plot was significantly (P<0.01) reduced when compared to 
the control plot. No nymphs were collected from September 6, 1974 
to April 14, 1975 from either the control or treated plots. Nymphs 
reappeared in the samples from the control and treated plots on 
May 1, 1975. On May 1, 1975 no significant difference (P>0.01) 
existed in Callibaetis populations when the treated and untreated 
plots were compared, although significantly more nymphs were 
collected from the control open habitat. However, 27 days after 
the April 17, 1975 methoprene application, significantly (P<0.01) 
more nymphs were collected from the control plot when compared to 
the treated plot. This reduction in the treated population was 
evident (with the exception of June 12, 1975) until August 17, 1975 
at which time no organisms were collected from either Lhe treated 
or control plots and were not collected for the remainder of the 
study. Significantly fewer organisms were collected from the 
open habitats of the treated plot during the period of May 1, 1975 
to July 21, 1975, while populations in the grassy habitats were 
approximately the same.
During the 18 month study, the applications of methoprene 
to the marsh ecosystem significantly (PC0.01) reduced the Callibaetis 
sp. immature population.
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The plot designated to receive treatments of methoprene had 
significantly (P<0.01) greater numbers of coenogrionid immatures 
than the control plot prior to the first treatment date. Thirteen 
days after the first treatment was applied the treated population 
was significantly (P<0.01) increased when compared to the control. 
This was primarily due to the numbers of organisms collected from the 
treated-grassy habitat as compared to those collected in the control- 
grassy habitat. On the first collection date following the 
July-August 1974 drought, no coenagrionids were collected from 
either plot. Following the September 9, 1974 methoprene application, 
populations in the treated plot were significantly (P<0.01) reduced 
when compared to the control populations. It appears from the data 
that the larger portion of mortality was inflicted in the open 
habitat rather than in the grassy habitat when these two are compared. 
Approximately 109 days after the methoprene application the treated 
plot had a significantly (PC0.01) greater number of coenagrionids 
than the control plot. On January 21, 1975 another methoprene 
treatment was applied and the population was again significantly 
reduced in the treated plot, the reduction occurring primarily 
in the open habitat. On May 1, 1975 ca 101 days after this 
application, no statistically significant (PcO.Ol) difference was 
detected between the control and treated populations. From May 13 
to August 17, 1975, populations were significantly reduced (with
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the exception on June 12, 1975) in the treated populations when 
compared to the control. The fifth methoprene treatment was 
applied during this time on June 12, 1975 and on September 15,
1975, or ca 95 days, no statistically significant (P<tQ.01) 
difference was detected between the treated and control population. 
From the data it appears that after an initial reduction of the 
population caused by treating the marsh ecosystem with methoprene 
that the reduced population returned to levels of the control 
population in ca 100 days.
Miura and Takahashi (1973) reported no effect on 
Callibaetis sp. when exposed to methoprene in the laboratory or 
in field studies. They also reported no effects were evident on 
the Odonata naids Triops longicaudatus LeConte and Argin sp.
It should be noted, however, that laboratory tests on these species 
were terminated after 48 - 72 h. Schaefer et al. (1974a) reported 
no effect on Callibaetis sp. after treatment with methoprene.
Others have made similar reports with respect to Callibaetis sp. 
and bastid immatures (Schaefer et al. 1974b; Steelman et al. 1975). 
Norland and Mulla (1975) observed that methoprene caused mortality 
to both early and late nymphal stages of Callibaetis pacificus 
Seemann in field tests and in the laboratory. Miura and Takahashi 
(1973) reported zero percent mortality to an immature coenagrionid, 
Argia sp. after exposure to 1.0 ppm of methoprene for 48 h in the
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laboratory. However, Steelman et al. (1975) reported a significant 
reduction in Libellulidae immatures after exposure to methoprene at 
rates used for mosquito control.
Although the treated population of Belonia - Anax spp. was 
statistically significant (P<0.01) reduced over the 18 month period, 
the raw data shown that the population in the treated plot never 
fully recovered after the July-August, 1974 drought. Immediately 
after populations reappeared in the control plot, a methoprene 
application was made. This, coupled with the effects of the drought, 
may have suppressed the recurrence of the treated population.
populations in the treated plot did not reappear until 
January 1, 1975 at which time a treatment was flown on. Fourteen 
days later populations disappeared from the ccntrol and treated 
plots and did not reappear in the control until July 2L, 1975. 
Populations in the treated plot did not reappear until October 26, 1975.
The overall reduction in the BeIonia-Anax population may 
be due to the combined adverse environmental effects and the methoprene 
treatments.
Both the adult and immature populations of Berosus 
were significantly (P<0.01) reduced after exposure to the methoprene 
treatments. The treated plot had significantly (P<0.01) larger 
numbers of Berosus infuscatus adults when compared to the control 
prior to the July-August, 1974 drought. On the second collection
date following the drought (9/20/74), no statistically significant 
difference was detected between the control and treated populations. 
Following a methoprene application on September 20, 1974, treated 
populations sampled 14 days later were significantly (P<0.01) 
reduced when compared to the control and remained so until January 21, 
1975. From January 21 to February 18, 1975, no 1J. infuscatus adults 
were collected from either plot. On May 1, 1975, 14 days after a 
methoprene application, no statistically significant (P>0.01) 
difference was detected between the treated and untreated populations. 
From August 1, 1975 until the termination of the study, no J>. 
infuscatus adults were collected from either plot.
After the first application of methoprene to the marsh eco­
system, populations of Berosus spp. larvae in the treated plot were 
significantly (P<0.01) reduced when compared to the control. However, 
this may have been due to environmental conditions of the plots since 
both the treated and untreated populations were decreased at this time.
On the collection date immediately following the July-August drought, 
significantly more Berosus spp. larvae were collected from the 
control plot when compared to the treated. On September 20, 1974 
an application of methoprene was made; this with the ensuing applications 
significantly reduced the immature population of Berosus spp. in 
the treated plot over the 18 month study when compared to the 
treated population.
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Steelman et al. (1975) reduced the population of another 
hydrophylid, Tropisternus spp. by treatments with methoprene. In 
their study, larvae were initially treated and the effects of the 
treatment showed up 80 days later in the adult population. In 
short-term laboratory and field tests, no adverse effects were 
observed on populations of Tropisternus lateralis (F) and Hydrophilus 
triangularis Say, both hydrophilids (Muira et al. 1973; Dunn et al. 
1974; Schaefer et al. 1974a). In no case did those studies last 
for more than 10 days. Miura et al. (1973) obtained 57 percent 
mortality to Helphorous sp. when exposed to 0.8 ppm methoprene for 
72-96 h. However, in irrigated pasture studies no visible effects 
on Helophorous sp. was caused by methoprene.
A highly significant (P<0.01) reduction in the Hydrocanthus 
spp. (Noteridae) population occurred after exposure to methoprene when 
compared to control plot. The Noteridae immature population in the 
treated plot was significantly (P<0.05) reduced when compared to the 
untreated control. To my knowledge this is the first report involving 
the effects of methoprene on these burrowing water beetles.
Following the first application of methoprene on June 11, 
1974 there was significantly (P<0.01) more Hydrocanthus spp. adults 
in the treated plot when compared to the control plot. No collections 
were made during the two month drought of July and August, 1974,
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and at the time of the second application of methoprene on 
September 20, 1974, no adults were collected. Fourteen days later, 
on October 4, 1974, there were significantly more collected in the 
control plot than in the treated plot. From October 18, 1974 to 
May 1, 1975, only one collection date yielded any specimens, that 
on December 19, 1974. When specimens were again collected on 
May 13, 1975, there was no statistically significant (P>0.01) 
difference between the control and treated populations. However,
39 days after the April 17 methoprene application, there were 
significantly fewer Hydrocanthus adults collected from the treated 
plot when compared to the control plot.
The largest part of the mortality seems to have occurred 
in the open habitat; although numbers in the treated-grassy habitat 
were smaller when compared to the control-grassy habitat. Over the 
18 month study, methoprene application caused an ca 50% reduction 
in the treated population.
Approximately 13 days after the first methoprene application, 
both the control and treated Noterid populations decreased with the 
treated population being significantly (P<0.01) reduced when compared 
to the untreated control. Following the 2 month drought, no Noterid 
immatures were collected in the treated plot on September 6, 1974; 
however, 14 days later, on September 9, 1974, the treated plot had 
significantly (P>0.01) greater numbers of Noterid immatures than the
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control plot. A methoprene'application was applied on September 20, 
1974 and the samples collected on October 4, 1974, showed that the 
Noterid immatures had been significantly (P<0.01) reduced in the 
treatment plot. From November 6, 1974, to April 14, 1975, no Noterid 
immatures were collected from either the control or treated plots.
A methoprene treatment was applied to the marsh on April 17, 1975, 
and I assumed that no Noterid immatures were present at that time. 
Methoprene can be detected chemically for ca one day in the field, 
although biological activity resulting from exposure may last 
longer in a treated population. The assumption that populations were 
not exposed to methoprene is substantiated by the fact that in 3 
of 4 collection dates between May 1 and June 12, 1975 the treated 
plot populations were significantly higher (P<0.01) than the 
control populations. Following the methoprene application of 
June 13, 1975, the treated population was significantly (P<0.01) 
reduced when compared to the control population. The treatment 
seemed to cause greater mortality in the open habitat when these 
subareas were compared. This became apparent when the grassy habitat 
areas were compared; treated populations were approximately equal 
to or greater than control populations.
Over the 18 month study, application of methoprene to the 
marsh ecosystem caused ca a 66% reduction in the Noterid immature 
population.
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Populations of immature chironomids and Notophila sp. were 
significantly (P<0,01) reduced after treatment with methoprene. This 
was confirmed by the results obtained by several workers. Miura and 
Takahashi (1974) reported that 70 and 50% mortality occurred in 
Brachydertera argentala (Walker) and Chironomus stigmaterus Say 
populations, respectively, after they had been exposed to methoprene 
at a rate of 0.01 ppm in the laboratory. Miura and Takahashi (1974) 
and Schaefer et al. (1974a) reported that chironomid immatures were 
"adversely affected" by methoprene. Steelman et al. (1975), however, 
collected significantly (P<0.01) more chironomid immatures in plots 
that had been treated with methoprene than in untreated plots. They 
attributed this to the control of predators in the treated plots.
They obtained a significant (P<0.01) negative correlation between 
chironomid immatures (prey) and libellulid immatures (predators).
On two of the three collection dates prior to the first 
methoprene application, the plot designated as the treated plot had 
significantly (P>0.01) more chironomid larvae. Thirteen days after 
the first methoprene application, the treated population was signifi­
cantly (P<0.01) reduced when compared to the untreated control.
Following the two month drought, the treated plot popula­
tion was significantly greater than the untreated population. Fourteen 
days after the second methoprene application, the treated population 
was again significantly reduced when compared to the control.
During the colder months, both the treated and control populations 
decreased, however, the treated population numbers were significantly 
(P<0.01) lower than those of the untreated population.
This reduction was evident throughout the remainder of the 
study with the exception of two periods in which the treated popula­
tion was significantly greater than the control. However, over the 
18 month period the treated populations were significantly reduced 
when compared to the control.
Thirteen days after the first methoprene application, the 
treated population of Notophila sp. larvae was significantly (PC0.01) 
reduced when compared to the control population. On the first 
collection date following the drought of July and August, 1974, no 
significant (FC0.01) difference existed between the treated and 
control populations. On September 30, 1974 the second methoprene 
treatment was applied and on this date the treated population was 
signficantly (P<0.01) higher than the control population. Thereafter, 
four additional applications of methoprene were made resulting in 
a significant (P<0.01) reduction in the treated population when 
compared to the control. The greater part of the reduction seemed 
to occur in the treated-open areas rather than in the grassy habitat.
On those collection dates after September 20, 1974, when the treated 
plot had significantly greater numbers than the control, it seemed 
to be due to the presence of larger numbers in the grassy habitat.
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No notophilid larvae were collected from the treated-open areas 
during the periods of October 18 - November 14, 1975, January 21 - 
February 18, 1975, and April 14 - July 7, 1975; however, populations 
in the treated-grassy habitat were comparable to the control-grassy 
habitat.
The methoprene treatments caused ca a 50% reduction in the 
notophilid larval population over the 18 month study.
The treated population of the physid snail (Physa sp.) was 
significantly (P<0.01) reduced when compared to the untreated 
population. Miura and Takahashi (1973) reported no mortality to 
Physa sp. when treated with 100 ppm of methoprene for 72 h.
Prior to the first methoprene application, the control plot 
had significantly (P<0.01) more Physa sp. than the treated plot. 
Fourteen days following the first application, no Phvsa sp. were 
collected from the treated plots. During the period of September 6 
to December 19, 1974, Physa occurred sporadically and did not occur 
at all from January 7, 1975 until April 14, 1975. On May 1, 1975, 
Phvsa reappeared in the control plot but did not appear in the treated 
plot until August 17, 1975. Two methoprene applications were made 
between April 14 and August 17, 1975. On September 15, 1975 the 
treated population was significantly higher than the control, but 
this situation was reversed on the following collection date 
(October 26, 1975).
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Although a statistically significant (P<0.01) reduction 
in the treated populations of Palaemonetes paludosus was detected, 
environmental conditions of the plots may have affected this difference.
Prior to the first methoprene treatmentno P. paludosus 
were collected from the treated plot. Following one application of 
methoprene and immediately preceding the drought, no shrimp were 
collected from the treated plot. No P. paludosus were collected 
from the control plot until January 7, 1975 and they did not appear 
in the treated plot until July 1, 1975. Up to this time, four 
methoprene treatments had been applied. These data indicate that 
although methoprene could have been responsible for the reduction 
in the treated population, environmental factors seemed to play a 
greater role.
Miura and Takahashi (1973) reported "no visible changes" 
in clam (Pulimnadia sp.) and seed (Cypricerus sp.) shrimp treated 
with methoprene in irrigated pastures. They reported 3.3% mortality 
to Eulimnadia sp. treated with methoprene in cage tests lasting 24 h.
In a second test with the same shrimp they reported no mortality 
in cage tests after 72 h exposure. They reported no mortality 
to Cypricerus sp. in cage tests after a 24 h exposure.
The analyses of variance for aquatic organism populations 
that were not significantly (P>0.05) reduced by treatment with 
methoprene are shown in Table 7. The average numbers of aquatic
Table 7 , Analysis of variance for nontarget aquatic organism populations not significantly (P<0.05)
reduced after exposure to six applications of Methoprene (28 gm Al/ha) over an 18 month period 
in Louisiana marsh habitats.
Source df
Caenis
(Immatures)
Pachydiplax
(Immatures)
Trichocorixa
(Adults)
Trichocorixa
(Immatures)
MS LSD MS LSD MS LSD MS LSD
Date 28 0.092d 0.388 0.919d 0.018 25.26<* 0.668 34.28d 0.863
Area3 1 0.012 0.001 0.001 0.001 0.03 0.046 27.95de 0.059
Date*Area 28 0.009 0.015 0.244d 0.037 4.08 1.336 11.06d 1.720
u
Subarea 1 0.081cg 0.001 1.671df 0.001 224.27d8 0.046 121.37df 0.059
Date*Subarea 28 0.080d 0.015 0.389d 0.037 22.64d 1.336 9.93d 1.720
Area*Subarea 1 0.014 0.001 0.001 0.003 1.31 0.092 0.47 0.119
Date*Area*Suba 28 0.014 0.031 0.083° 0.074 4. 71d 2.670 8.53d 3.45
Error 464 0.020 0.048 1.74 2.25
Total 579
aControl vs treated; ^grassy vs open; Significant (P<0.05); ^highly significant (P<0.01); eincrease;
f £preference for grassy or ^open habitat.
Table 7, Continued.
Buenoa Buenoa Belostoma Belostoma
 (Adults) (Immatures)  (Adults) (Immatures)
Source df MS LSD MS LSD MS LSD MS LSD
Date 28 0.092d 0.016 0.567d 0.034 0.045d 0.065 0.129d 0.016
Areaa 1 0.124 0.001 0.013 0.002 0.010 0.001 0.002 0.001
Date*Area 28 0.066c 0.032 0.144c 0.069 0.017 0.131 0.055 0.033
b
Subarea 1 0.062 0.001 0.433cg 0.002 0.325df 0.001 0.729df 0.001
Date*Subarea 28 0.088d 0.032 0.098 0.069 0.0486 0.131 0.081 0.033
Area*Subarea 1 0.246c 0.002 0.040c 0.004 0.010 0.001 0.021 0.002
Date*Area*Suba 28 0.043 0.064 0.0248d 0.138 0.017 0.262 0.051 0.067
Error 464 0.042 0.090 0.017 0.044
Total 579
aControl vs treated; '’grassy vs open; Significant (P<0.05); dhighly significant (P<0.01); eincrease;
f £preference for grassy or “open habitat.
Table 7. Continued.
Source df
Mesovelia
(Adults)
Mesovelia
(Immatures)
Hydrovatus
(Adults)
Lixellus
(Adults)
MS LSD MS LSD MS LSD MS LSD
Date 28 0.033d 0.005 0.179d 0.016 0.347d 0.019 0.049d 0.006
Areaa 1 0.001 0.001 0.015 0.001 0.009 0.001 0.056 0.001
c d
Date*Area 28 0.016 0.009 0.051 0.033 0.076 0,039 0.017 0.012
Subarea*3 1 0.Q63cf 0.001 0.688df 0.001 0.717df 0.001 0.125df 0.001
Date*Subarea 28 0.031d 0.009 0,188d 0.033 0.168d 0.039 0.033d 0.012
Area*Subarea 1 0.001 0.001 0.001 0.002 0.042 0.002 0.031 0.001
Date*Area*SUba 28 0.007 0.018 0.051 0.067 0.023 0.078 0.012 0.023
Error 464 0.012 0.043 0.051 0.015
Total 579
aControl vs treated; ^grassy vs open; Significant (P<0,05); ^highly significant (P<0.01); eincrease;
preference for ^grassy or ®open habitat.
Table 7. Continued.
Source df
Liodessus
(Adults)
Liodessus
(Immatures)
LaccoDhilus
(Adults)
LaccoDhilus
(Immatures)
MS LSD MS LSD MS LSD MS LSD
Date 28 0.052d 0.007 0.493d 0.033 0.034d 0.004 0.342d . 0.014
Area3 1 0.110ce 0.001 0.118 0.002 0.039 0.001 0.014 0.001
Date*Area 28 0.038 0.014 0.106 0.066 0.009 0.009 0.130d 0.029
Subarea*5 1 0.220df 0.001 0.391df 0.002 0.208df 0.001 1.061df 0.001
Date*Subarea 28 0.030 0.014 0.363a 0.006 0.033d 0.009 0.122d 0.029
Area*Subarea 1 0.009 0.001 0.061 0.004 0.016 0.001 0.001 0.002
Date*Area*Suba 28 0.031d 0.029 0.088 0.133 0.009 0.019 0.074d 0.059
Error 464 0.020 0.087 0.012 0.039
Total 579
aControL vs treated; ^grassy vs open; csignificant (P<0,05); dhighly significant (P<0.01); eincrease;
preference for ^grassy or ®open habitat.
Table 7. Continued.
Suphisellus Tropisternus Tropisternus Berosus exiguus
(Adults) (Adults) (Immatures) (Adults)
Source df MS LSD MS LSD MS LSD MS LSD
Date 28 11.003d 0.267 0.153d 0.011 0.146d 0.013 0.344d 0.011
Area3 I 0.051 0.018 0.010 0.001 0.007 0.001 0.039 0.001
Date*Area 28 2.863d 0.535 0.061d 0.023 0.036 0.026 0.061d 0.022
Subarea*5 1 4.127df 0.018 0.353df 0.001 0.743df 0.001 0.184cf 0.001
Date*Subarea 28 1.274d 0.535 0.042 0.023 0.153d 0.026 0.067d 0.022
Area*Subarea 1 0.092 0.036 0.005 0.002 0.027 0.002 0.120° 0.002
Date*Area*Suba 28 1.436d 1.070 0.040 0.047 0.045 0.053 0.076d 0.044
Error 464 0.698 0.031 0.035 0.029
Total 579
aControl vs treated; ^grassy vs open; Significant (P<0.05); highly significant (P<0.01); eincrease;
f g
preference for grassy or open habitat.
Table 7. Continued.
Ena c hr us 
(Adults)
Enochrus
(Immatures)
Lissorhoptrus
(Adults)
Lissorhoptrus
(Immatures)
Source df MS LSD MS LSD MS LSD MS LSD
Date 28 0.075d 0.006 0.047d 0.006 0.014d 0.003 0.194d 0.020
Areaa 1 0,014 0.001 0.046 0.001 0.007 0.001 0.029 0.001
Date*Area 28 0.026c 0.012 0.051d 0.014 0.012° 0.006 0.051 0.039
Subarea 1 0.245df 0.001 0.150df 0.001 0.046cf 0.001 1.600df 0.001
Date*Subarea 28 0.063d 0.012 0,033d 0.014 0.013° 0.006 0.164d 0.039
Area*Subarea 1 0.002 0.001 0.001 0.001 0.013 0.001 0.211c 0.003
Date*Area*Suba 28 0.031d 0.025 0.050d 0.029 0.014d 0.012 0.082c 0.078
Error 464 0.016 0.019 0.008 0.051
Total 579
a b c d eControl vs treated; grassy vs open; significant (P<0.05); highly significant (P<0.01); increase;
f £ preference for grassy or &open habitat.
Table 7. Continued.
Source df
Psvchoda
(Immatures)
Eulalia 
(Immatures)
Dolichopodidae
(Immatures)
Muscidae
(Immatures)
MS LSD MS LSD MS LSD MS LSD
Date 28 0.233d 0.007 0.043d 0.007 0.209d 0.015 0.002 0.001
Area3 1 0.304de 0,001 0.022 0.001 0.099 0.001 0.002 0.001
Date*Area 28 0.117d 0.015 0.017 0.014 0.017 0.031 0.002 0.002
Subarea*5 1 0.255dg 0.001 0.065df 0.001 0.727df 0.001 0.007cf 0.001
Date*Subarea 28 0,137d 0.015 0.047d 0.014 0.198d 0.031 0.002 0.002
Area*Subarea 1 0.601d 0.001 0.001 0.001 0.015 0.002 0.007 0.001
Date*Area*Suba 28 0.145d 0.029 0.017 0.028 0.022 0.062 0.002 0.003
Error 464 0.019 0.018 0.040 0.002
Total 579
aControl vs treated; bgrassy vs open; Significant (P<0.05); ^highly significant (P<0.01); eincrease;
f 6preference for grassy or open habitat.
Table 7. Continued
Source df
Anopheles
(Immatures)
Culex
(Immatures)
Gambusia 
(Mixed ages)
Heterandria 
(Mixed ages)
MS LSD MS LSD MS LSD MS LSD
Date 28 0.053d 0.004 0.057d 0.009 2.418d 0.051 0.547d 0.018
Area3 1 0.037 0.001 0.001 0.001 0.439 0.004 0.027 0.001
Date*Area 28 0.027d 0.008 0.028 0.018 0.473d 0.102 0.031 0.037
Subarea*3 1 0.037 0.002 0.278df 0.001 2.522df 0.004 0.049 0.001
Date*Subarea 28 0.027d 0.008 0.046d 0.018 0.450 0.102 0.238d 0.037
Area*Subarea 1 0.069d 0.001 0.001 0.001 0.086 0.007 0.029 0.003
Date*Area*Suba 28
d
0.029 0.015 0.029 0.369 0.231C 0.204 0.023 0.074
Error 464 0.010 0.024 0.133 0.048
Total 579
aControl vs treated; ^grassy vs open; Significant (P<0.05); ^highly significant {P<  0.01); eincrease;
preference for ^grassy or ®open habitat.
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Table 7. Continued.
Source df
Procambarus & 
Carabarellus
MS LSD
Date 28 2.309d 0.069
Area3 1 2.782de 0.005
Date*Area 28 1.060d 0.138
Subarea*3 1 3.833df 0.005
Date*Subarea 28 0.177 0.138
Area*Subarea 1 0.066 0.009
Date*Area*Suba 28 0.202 0.275
Error 464 0.179
Total 479
jq *
Control vs treated; grassy vs open; Significant (P<0.05);
dhighly significant (P 0.01); eincrease; preference for 
f
grassy or Sopen habitat.
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organisms collected from the treated and untreated areas are shown 
in Table 4.
No statistically significant (P>0.05) reduction was 
detected between the treated and untreated control populations of 
Caenis sp. (immatures), Pachvdiplax sp. (immatures), Trichocorixa 
louisianae (adults and immatures), Buenoa spp. (adults and immatures) 
Belostoma testaceum (adults and immatures), Mesovelia mulsanti 
(adults and immatures), Lixellus sp. (adults), Lissorhoptrus spp.
(adults and immatures), Liodessus affinis (adults and immatures), 
Hvdrovatus cusoidatus (adults), Laccophilus proximus (adults and 
immatures), Berosus exieuus (adults), Enochrus blatchlevi (adults 
and immatures), Tropisternus lateralis (adults and immatures), 
Suohisellus s p p . (adults), Anopheles s p . . Culex salinarius. Psvchoda 
sp., Eulalia so.. Dalichopodidae. Lispe s p . . (all immatures), Procambarus 
clarki and Cambarellus sp. (mixed ages), Gambusia affinis and 
Hererandria formosa (mixed ages).
Highly significant (P<0.01) increases occurred in 
treated populations of Trichocorixa louisianae immatures, Psvchoda 
sp. immatures and Procambarus clarki and Cambarellus sp. (mixed ages) 
when compared to the control populations. In addition signficantly 
(P<0.05) more Liodessus af finis adults were collected from the 
treated plots.
The increase in Psvchoda sp. immatures was probably due 
to the reduction of predators by treatment with methoprene. There
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was a significant (P<0.01) negative correlation between psychodid 
immatures and coenogrionid immatures which were significantly reduced 
(P<0.01) by the methoprene treatments. According to Smith and 
Pritchard (1973), the naiads of all Odonata are predaceous and the 
coenagrionids belong to a group of highly efficient predators.
A significant (P<0.05) negative correlation existed between 
Trichocorixa louisianae immatures and coenagrionid immatures. A 
highly significant (P<0.01) correlation was shown between coenagrionid 
immatures and Belonia sp. - Anax sp. immatures, the latter being 
significantly (P<0.01) reduced by the methoprene treatments. 
Additionally, there was a highly significant (P<0.01) correlation 
between T. louisianae immatures and the predatory fish Gambusia 
affinis. Similar predator prey inverse relationships were reported 
by Steelman et al. (1975).
It should be pointed out that with the exception of 
Steelman et al. (1975), no statistical analysis of data concerning 
the effects of methoprene on non-targets has been reported in the 
literature. Also, their work focused emphasis on the need for 
long-term evaluation of insect growth regulators with respect to 
their effects on the ecosystem.
METHODOLOGY
Aquatic Sampler and Sample Processing
Lattin (1973) stated that one of the greatest needs in 
aquatic biology was for the development of methods for sampling 
populations of aquatic insects. He further stated that all existing 
techniques were either inadequate or impractical for use in statistical 
analysis. In other words, the means of obtaining quantitative data 
were woefully lacking.
Several methods have been used to sample aquatic habitats, 
among them the Eckman and Peterson dredges used in lakes and ponds, 
the Surber square foot bottom sampler used in riffles of shallow 
streams, the Hess sampler, a drag type sampler, the square foot 
sampler and several versions of aquatic nets. Many trap methods have 
been utilized to capture insects as they emerged from the bottom of 
ponds or lakes.
None of the above-mentioned techniques have enabled workers 
to obtain definite quantitative data. Even the Surber square foot 
bottom sampler and the square foot tray methods have disadvantages.
The Surber method allows some specimens to escape while being collected, 
while the square foot tray technique requires that the trap be left in 
place for some time.
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The aquatic sampler used in the present study allowed for
definite quantitative data to be collected. Each time the sampler was
2
placed into the marsh substrate, 0.09 m of area was sampled. The only 
source of inconsistency involved in this sampling technique was the 
natural fluctuation of water depth in the marsh. The technique was 
sensitive enough to collect organisms as small as Heleidae larvae 
and to collect benthics such as chironomid larvae and odonate naiads.
The sampler was inexpensive and easy to construct, light­
weight enough for easy handling in the field and required little 
maintenance except for resharpening the bottom cutting edges.
Most aquatic sampling methods require time-consuming picking 
of individual specimens (Lattin 1973). The present study utilized a 
sodium chloride solution to facilitate easier separation of the 
organisms from the debris. Its basis was the alteration of the 
specific gravity of water so that the organisms would float to the 
surface and the debris and mud would sink. This technique provided a 
fast, efficient, and inexpensive method of separating the collected 
organisms from debris. Few specimens were obtained from the debris 
portion of a processes sample and only organisms such as Berosus sp 
larvae which have long abdominal gills were occasionally trapped in 
the debris. These were easily observed and removed.
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Statistical analysis
The experimental design for this study incorporated a 29 x 
2 x 2  factorial arrangement with 5 random samples per treated combi­
nation in a completely randomized design. Factorial experiments are 
used in exploratory work where little is known concerning the relative 
importance of the factors (Steele and Torrie 1960). The scope of the 
experiment was increased by the use of the factorial design which 
became apparent when data were obtained which would be used in order 
to make recommendations over a wide range of conditions.
Ten random samples, five each from the grassy and open 
habitats, were collected from the control and treated plots on every 
collection date of this study, thus giving a total of 290 samples 
taken from each plot over an 18 month period. As the sample size 
increased, the comparison of the two sample means became more sensitive.
In most cases the least significant difference (LSD) detect­
able by the statistical analysis was less than one (Tables 6 and 7).
For example, the LSD for treatment effects on Hyallela azteca popula­
tions was 0.016 (Table 6). This means that differences between the 
treated and untreated population of 0.016 part of one azteca 
organism was detected using the methods employed by the present study. 
Similar LSD's were given for all sources of variation in the analysis 
of variance tables. These minute detectable differences emphasize the 
efficiency of the experimental methods used in this study.
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Several of the interactions were found to be significant, 
which indicated that all of the variables involved in the experiment 
were not independent of one another. The intensive sampling of the 
ecosystem utilized in this study provided data from which minute 
differences in population could be detected which were statistically 
significant; however, these minute differences may or may not be 
biologically significant. If, for example, the number of samples had 
been less, these differences due to the methoprene treatments might 
not have been determined.
The tablular LSD's presented are in actual numbers of 
organisms. For example, the treatment effects for LSD for Callibatis 
sp was calculated in the following manner:
LSD = t ° i / 2 \A~2(MSE)
n
Where t ~ tabular t at significance level 2 with the degrees of 
freedom for the MSE
MSE = mean square for error 
n = number of observations
LSD = 1.96 \J 2(0.070) = (Q.043)2 = 0.002
290-
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The calculation gives 0.002 as the LSD for Callibaetis sp 
which means that 0.002 part of one individual was the difference 
detectable between the treated and untreated populations. Operationally, 
an LSD of 1.0 is the ultimate lower limit required.
The practicality of the LSD, aside from a measure of 
efficiency, is its use in another area. By solving the above equation 
for n, the number of observations for a given LSD may be calculated. 
Transformed data must be used in the following equation since MS values 
in the ANOV tables were based on transformed data. Thus, the square 
root of the desired LSD must be used. Thus,
(t */9)2 (2 MSE)
n 2
LSD
Based on data obtained in this study, the number of samples 
needed to detect a given LSD can be determined. For example, if an 
investigator decides that he wants to be able to detect a difference of 
two between populations of treated and untreated chironomid larvae, he 
can calculate n. Thus,
MSE for chironomids = 1.464 (Table 5)
LSD - ; transformed = /23 = 1.73
(1.96)2(2 x 1.464)
n ^ 2 
n (1.73)
n a 2.86
3.75 « > 4
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Therefore, 4.86 or more random post-treatment samples should be 
collected bi-weekly in each subarea (grassy vs open) within each area 
(control vs treated). Further, chironomids were most abundant during 
the months of April-May, 1975 so the above sampling regime could be 
conducted during this time. This would give a total of 64.76 samples 
during the two month period. These would allow for the detection of 
a difference of two chironomid larvae if it existed between the treated 
and untreated populations, assuming chironomid populations followed a 
trend similar to the 1975 population.
The data contained in this study would allow an investigator 
to determine when the organisms were present, their abundance, and the 
number of samples needed to detect an LSD for a similar impact study.
It should be noted that this study in no way attempts to 
determine the biologically significant LSD”. This information can 
only come from other investigations such as life history studies, 
predator-prey relationships, trophic level studies and the like. In 
order to use the information and methods presented in this study, 
individual researchers will have to decide what LSD is acceptable and 
what is not.
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CONCLUSIONS
The data from this study leads to these conclusions.
(1) The method of sampling the marsh ecosystem was 
inexpensive and efficient. The experimental design employed was very 
efficient; the intense (580) sampling over a long period of time 
allowed for the detection of very minute differences between treated 
and untreated populations of aquatic organisms.
(2) It was demonstrated that methoprene applied at rates 
recommended for mosquito control caused statistically significant 
differences in certain non-target populations when treated and un­
treated populations were compared. Six aerial applications of 
methoprene over an 18 month period significantly reduced 12 non­
target populations. Four non-target aquatic organism populations 
were significantly increased after exposure to the methoprene treat­
ments. Other aquatic non-target populations showed no significant 
(P>0.01) differences when treated and untreated populations were 
compared. Methoprene seems to be harsher on members of non-target 
populations than has previously been reported in the literature; 
however, no information on the recovery of such populations after 
cessation of treatments was collected.
(3) A checklist of aquatic organisms occurring in a 
Louisiana intermediate marsh based on an 18 month sampling period 
has been established.
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(4) In conjunction with the checklist, seasonal 
distribution data, habitat preference and relative abundance data of 
aquatic organisms in a Louisiana intermediate marsh has been estab­
lished.
(5) The practicality and efficiency of the overall method 
used in this study has been demonstrated. The information supplied 
by this study forms a base for future investigations of a similar 
nature. This information allows future workers to determine when 
the aquatic populations are present, the abundance of them, and the 
number of samples needed to detect a given LSD.
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Table 8. Average water depth measured in experimental plots in a 
Louisiana intermediate marsh, May 14, 1974 - October 26, 
1975.
X Depth of water (cm)
Control a Treated
Date Grass vs Open X Grass vs Open X
1974
05 14 18.54 18.79 18.67 17.27 20.57 18.92
05 27 23.62 24.13 24.88 20.32 20.57 20.45
06 11 14.22 17.78 16.00 14.73 17.27 16.00
06 24 8.64 9.65 9.15 7.37 7.87 7.62
09 06 9.65 11.43 10.54 8.13 8.64 8.39
09 20 11.68 16.76 14.22 10.41 12.45 11.43
10 04 8.38 12.45 10.42 9.65 11.43 10.54
10 18 8.38 8.89 8.64 7.37 9.65 8.51
11 06 9.14 12.19 10.67 8.13 8.64 8.39
11 14 8.89 11.18 10.04 7.11 10.16 8.64
12 11 14.48 17.78 16.13 12.95 18.54 15.75
12 19 14.48 22.35 18.42 16.76 21.84 19.30
1975
01 07 15.24 22.61 18.93 15.75 22.35 19.05
01 21 18.29 22.86 20.58 17.27 20.32 18.80
02 04 16.00 19.30 17.65 11.94 21.34 16.64
02 18 9.39 16.51 12.95 8.64 12.70 10.67
03 18 8.89 16.00 12.45 9.39 14.22 11.81
04 03 4.57 7.87 6.22 6.35 7.87 7.11
04 14 11.68 17.27 14.48 9.14 14.73 11.94
05 01 11.68 16.26 13.97 7.87 16.26 12.07
05 13 13.97 18.79 16.38 14.22 18.54 16.38
05 26 9.39 13.97 11.68 8.64 14.73 11.69
06 12 13.72 18.79 16.26 12.70 17.02 14.86
07 07 13.97 20.83 17.40 16.76 21.34 19.05
07 21 16,00 23.88 19.94 15.24 23.88 19.56
08 01 20.32 25.40 22.86 22.61 25.91 24.26
08 17 22.61 24.89 22.75 22.09 26.92 24.51
09 15 20.06 26.67 23.37 22.86 23.88 23.37
10 26 11.18 20.32 15.75 11.94 19.05 15.50
13.35b 17.78 14.87 16.85
15.57° 14.87
Date means; subarea means; carea means.
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Table 9. Average temperature and pH of experimental plots in a
Louisiana intermediate marsh, May 14, 1974 - October 26, 
1975.
X Temperature °ca pH
Date Control Treated Control Treated
1974 K
05 14 20.6 20.6 6.9 7.0
05 27 21.6 21.1 6.9 7.0
06 11 23.9 21.1 7.2 7.1
06 24 23.3 21.1 7.1 6.9
09 06 20.6 20.6 6.9 7.0
09 20 26.9 25.8 6.6 6.4
10 04 24.2 23.3 6.6 6.8
10 18 18,9 18.6 3.6 6.3
11 06 15.8 15.5 5.7 6.1
11 14 19.2 18.3 5.4 6.1
12 11 12.2 11.4 6.7 6.6
12 19 16.4 15.5 6.5 6. 6
1975
01 07 15.6 15.0 6.8 6.8
01 21 13.3 13.6 6.8 6.7
02 04 18.3 7.5 6.9 6.9
02 18 18.3 18.6 6.9 6.8
03 18 15.6 16.7 5.6 6.0
04 03 12.2 11.4 6.1 6.1
04 14 15.8 14.7 6.1 6.1
05 01 27.5 29.7 6,4 6.3
05 13 29.4 15.3 6.8 6.8
05 26 28.0 27.8 7.0 7.0
06 12 30.6 30.2 7.1 6,7
07 07 34.2 33.9 7.1 6.8
07 21 49.7 31.6 6.5 6.9
08 01 26.4 26.9 5.8 7.5
08 17 28.0 28.9 6.5 7.3
09 15 22.8 22.8 7.0 7.0
10 26 23.1 24.4 6.8 6.7
22.5C 20.8 6.5 6.7
X = Soil + Water temperature; udate mean; grand mean
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